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KEYBOARDS AND KEYPADS 


¢ Keypads and Modular Types 
¢ Audible/Tactile Snap 


¢ Standard, Prototype Style, 
or Custom Legending 


¢ Choice of Button Distances 
¢ Buttons or Color Graphics 
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Keyboards and Keypads Selection Chart 





SELECT nen aca erie SERIES 


CRITERIA 84S/84LS 87 


Pages - a C-10 to C-16 to C-20 to C-24 to C-28 to | C-33 to 
= C-15 C-19 C-23 C-27 C-32 C-38 


FEATURES 


Sealed/ 
Splashproof 
Audible/ 
Tactile Snap 
Long/Wiping 
Stroke 
Modular 
Lightable 


CIRCUITRY 


SPST 

2PST-4PST/ 

Coded 

Variable, 

Per Button Custom 
Matrix; XY; 

Row&Clmn. 

SP/Cmmn. 

Bus 








SIZE In Inches (and millimeters) 
Button Cntr. .750 500 .750 .750 500 500 500 687 
Distances (19,05) (12,7) (19,05) (19,05) (12,7) (12,7) (12,7) (17,45) 


3x4, Outer 3.6X3.25 2.7xX2.0 2.35Xx3.1 2.29x3.0 1.58x2.2 3.0x2.2 3.0x2.2 3.0x2.1 
Dimensions | (91,44x82,55) | (68,58x50.8)) (60,96x78,74)|(58,42x76,2) |(40,64x50,8)| (55,88x76,2) |(55,88x76,2) |(53,34x76,2)|(38,1x50,8) 


4x4, Outer | 3.6x4.636 2.5x2.7 3.1x3.1 3.0x3.0 2.0x2.0 2.7x3.0 3.0x2.7 3.0x3.0 | 2.0x2.0 
Dimensions | (91 ,44x117,75)| (68,58x63,5) (78,74x78,74)] (76,2x76,2) | (50,8x50,8) | (68,58x76,2) |(68,58x76,2)] (76,2x76,2) |(50,8x50,8) 


5x4, Outer — — — — — 3.2X3.0 3.2x3.0 3.7x3.0 2.5x2.0 
Dimensions (81,28x76,2) |(93,98x76,2)| (63,5x50,8) 





LEGENDING 


Telephone 
Other Std. 
User Apply, 
Pre-Printed 
Custom 


LEGEND METHOD 


Deadfront, 

Thru-Lit 

Graphics, 

Color 

Plastic, 

Molded-In Yes Custom 





Printed, 
Epoxy Ink Custom Custom Custom Custom 
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SERIES 81 


Full Travel 

















FEATURES 

¢ 3,000,000 Operations per Button 

¢ Silicone Rubber Actuators with 
Conductive Ink Contacts 

¢ Membrane Matrix Circuitry 

¢ Two Choices for Flex Tail Termination 

¢ Legends are Molded into Plastic 
Keys for Long Life 

¢ Mount Directly to PCB or Front Panel 


DIMENSIONS In inches (and millimeters) 
3x4 Keyboard 
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100 (2,54) ——> THICKNESS 
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ABCD EFGH FRAME 
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+—— 625 (15,88) 
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4x4 Keyboard 050 (1,27) 
WIDTH OF TRACE 
505 | | —<— Y 


(12,82) 2 
A 


157 (3,99) 


.050 (1,27) 
100 (2,54) —=) = EXPOSED 
THICKNESS TRACES 


CONNECTOR fe 
SPACING Ge) Gs Gs 6 OF METAL -C Option: Single Row Connector -Z Option: For 
ABCD EFGH FRAME ; 
Accepts .025 (0,635) sq. pin header Zero-Insertion 
.100 (2,54) spacing Force Connectors 
1.000 ~<— 220 (5,588) - .323 (8,204) pin length Designed for Molex 
(25,4) =— .625 (15,88) 90500 Series 


.750 (19,05) 
529 (13,43 2 EQ. SPS. 


) 
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Grayhill Standard Keypads 


CODE AND TRUTH TABLES SPECIFICATIONS 
Dots in the chart indicate connected terminals when switch is closed. Rating Criteria _ 
Terminals are identified on the keyboard. Rating at 24 Vde: 30 mA, resistive 
Contact Bounce: Less than 4 milliseconds at 
12 Button Keypads 16 Button Keypads make, 10 milliseconds at break 


Contact Resistance: 100 ohms max. 

Life Expectancy: 3 million operations per 
button 

Insulation Resistance: = 1,000 megaohm 


ine) 


Operating Features 

Button Travel: .080 + .020 inches (2,0 + 0,50 
mm) to make. Total travel: .120 + .020 inches 
(3,1 + 0,50 mm) 

Operating Force: 2.6 + .50 ounces (75 + 14 
grams) 

Operating Temperature: -20°C to 80°C 


A 
6 | 
7 
9 | 


BUTTON LOCATION 
BUTTON LOCATION 


BEDEEEERROEER 


+ |O 


Materials and Finishes 
Membrane: Polyester 
A Buttons: ABS plastic 

TERMINAL Actuators: Silicone rubber 

EOCATION Frame: Commercial grade steel, black 
Backplate: Aluminum, brushed finish 
Circuit Traces: 100% Silver impregnated 
conductive ink 


ts 
mS | 


TERMINAL 
LOCATION 


—_—) —4 
ala 





STANDARD LEGENDS 


Available through Grayhill Distributors To order one of the configurations below, use the dash number shown here; select the 
keypad size and code, and order the part number with the appropriate legend dash number. 
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CUSTOM LEGENDS ORDERING INFORMATION 

Any reasonable legend can be printed in theC- 

6C-6 key area. Fax a sketch of your Grayhill Series Number 
requirements to Grayhill. Printing and symbols Size Option 

will be coordinated in keeping with concepts of A=3x4 

good design. Or, if required, the details of your B=4x4 

submitted artwork will be matched as closely as Circuitry 

possible. Allow 3 to 4 weeks for custom legend B2 = Matrix 

delivery. A nominal charge, depending on the 81AB2-016-Z 

total quantity of keypads ordered and the “iE Flex Tail Termination 
complexity of the legend, will be assessed. C = Connector (.100 spacing) 


Z = Carbon ink conductors exposed 
Standard Legend Options 

3x4 Size: -112 or -113 

4x4 Size: -014 or -016 





Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales 
Office, an authorized local Distributor or Grayhill. 
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SERIES 96 


Conductive Rubber 


FEATURES 

¢ Quality, Economical Keyboards 

¢ Easily Customized Legends 

¢ Matrix Circuitry 

¢ Backlit and Shielded Options 
Available 

¢ Termination Mates With Standard 
Connectors 

¢ Tactile Feedback to Operator 

¢ 1,000,000 Operations per Button 

¢ Compatible With High Resistance 
Logic Inputs 


The Series 96 is Grayhill's most economical 3x4 
and 4x4 keypad family. The contact system 
utilizes conductive rubber to mate the 
appropriate PC board traces. Offered in matrix 
circuitry, with shielded and backlit options. Built 
with quality component parts, the Series 96 is 
subjected to our rigid statistical process control 
to insure that it meets our reliability standards. 


DIMENSIONS In inches (and millimeters) 
3x4 Front Mount Keyboard 


2.000 + .015 
(50,8 + 0,38) 


150 (3,81) R. 
4 CORNERS 





2.700 
1.500 +.015 
¥_ (38,1) (68,58 








SWITCH POSITION 
IDENTIFICATION 


_<_ .308 (7,82) SQ. 
BUTTON 12 PLS. 


1.700 125 


(43,18) | f@.18) 
A 


.062 (1,57) R. 
2 PLS. 








FRONT aa 
PANEL 
MOUNT 
CUTOUT |~_ 





125 (3,18) MAXIMUM 
PANEL THICKNESS 
RECOMMENDED 








125 (3,18) DIA. 
2 PLS. 
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—+t— .075 (1,91) 


BUTTON 
HEIGHT 


— .020 (0,51) 
HIGH 
BUTTON 
GUARD 











I~ 250 (6,35) 
4 PLS. 


~<— .200 (5,08) 


Standard Keypads 


Standard Versions 


Y 
A 
wi .025 + .002 


030 
(0,76) 


Geay hill 





Shielded/Backlit Versions 


340 + .015 
= + 0,38) 


(0,64 + 0,05) SQ. PIN 


600 (15,24) 4 





100 (2,54) 





(43,18) 





DIA. 4 PLS. 
le 1.700 __ | 





090 


150 


(3,81) 


100 (2,54) REF. 
TERMINAL 
PIN HEADER 


TERMINAL PIN 
IDENTIFICATION 


Y 7\6 543 2 1 
SOCCCee 


A | Le 400 (2,54) TYP. 
098 (2,49) 
REF. TERMINAL 

PIN HEADER 


098 (2,49) 
REF. TERMINAL 
PIN HEADER 





.030 340 + .015 
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| 
ei— 025 + .002 A 
(0,64 + 0,05) SQ. PIN 
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(8,89) 


100 (2,54) 
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TERMINAL 
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TERMINAL PIN 


IDENTIFICATION 
/ 5 





8765432 
GOOOCOOOOOOO 


=| Le 100 (2,54) TYP. 
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Grayhill Standard Keypads 


DIMENSIONS In inches (and millimeters) 
Standard Versions Shielded/Backlit Versions 


030 _ .340+.015 030 _ .340+.015 
(0,76) | (8,64 + 0,38) (0,76) | (8,64 + 0,38) 


_. 2.200 + .015 
(55,88 + 0,38) 150 (3,81) R. Y =F 
2.000 (50,8) = : 
wim 0254.002 | wie .025 + 002 I 
sole aaa (0,64 + 0,05) SQ. PIN (0,64 + 0,05) SQ. PIN 


3x4 Rear Mount Keyboard 


1.000 
500 (12,7) 
j .600 (15,24 .100 (17,78 1.100 (27,94 .000 (12,7 
500 (12,7) 4 yall a ee 

















2.690 
+ .000 .595 
—.005 (15,11) 
(68,33 

+ 0,00 

~0,13 


495 (12,57 POS. pr 
( a | 062 (1,57) 100 (2,54) R. 100 (2,54) R. 
: 2.800 (71,12) — .200 (5,08) 093 (2,36) 4PLS. 093 (2,36) 4 PLS. 


7,82) SQ. 
Ca eee ee |< .075 (1,91) DIA. 4 PLS. DIA. 4 PLS. 
12 PLS. 762 0:98) BUTTON 
1.990 + .000 —.005 HEIGHT 
(50,55 + 0,00 —0,13) _<— .020 (0,51) .100 (2,54) REF. ___ -100 (2,54) REF. 


HIGH TERMINAL TERMINAL 
PIN HEADER PIN HEADER 


nL Peele aioe ic ed) a BUTTON 
MOUNT | GUARD TERMINAL PIN 
TERMINAL PIN 
CUTOUT ee LH. IDENTIFICATION IDENTIFICATION 
2 800 3.81 + 0,00 Y 7165432 1 Y 109 876543 2 
71.12) ee aes OOOCOOD GOOOOOOOOOOO 
A Sa |< 100 (2,54) TYP. A >| <= 100% (2,54) TYP. 


4 PLS. 
-062 (1,57) MAXIMUM .098 (2,49) .098 (2,49) 
PANEL THICKNESS REF. TERMINAL REF. TERMINAL 


RECOMMENDED PIN HEADER PIN HEADER 





























093 (2,36) DIA., 4 PLS. OR 
2-56 X .250 (6,35) LONG STUD 


4x4 Front Mount Keyboard Standard Versions Shielded/Backlit Versions 


2.500 + .015 
(63,5 + 0,38) 
wit Le 


025 + .002 A 
150 (3,81) R. < (0,64 + 0,05) SQ. PIN 
4 CORNERS 750 1.200, | 700 
' : (19,05) y (30,48) 


600 








(15,24) 


A 2.700 


1.500 + .015 
(38,1) (68,58 
+ 0,38 











SWITCH POSITION z tt— .075 (1,91) 
100 (2,54) 


IDENTIFICATION BUTTON 100 (2,54) ; 
HEIGHT DIA. 4 PLS. DIA. 4 PLS. 


308 (7,82) SQ. 
a oS r— .020 (0,51) 
2.200 











BUTTON 12 PLS. 
HIGH 
BUTTON (55,88) (55,88) 


GUARD 
100 (2,54) REF. 


100 (2,54) REF. 
|< 250 (6,35) eee (2,54) TERMINAL 


TERMINAL 
4 PLS. PIN HEADER 


.062 (1,57) R. <— .200 (5,08) adanee TERMINAL PIN 


2 PLS. 
TERMINAL PIN 
IDENTIFICATION IDENTIFICATION 


Y 8\7654321 tro 98765432 
.125 (3,18) MAXIMUM — OoocooocoGo HOOCOOOOOOOCO 
PANEL THICKNESS 
ee Ee =| Lx 100 (2,54) TYP. =| Le 100 (2,54) TYP. 
.098 (2,49) .098 (2,49) 


.125 (3,18) DIA. REF. TERMINAL REF. TERMINAL 
2 PLS. PIN HEADER PIN HEADER 
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Grayhill, Inc. 





DIMENSIONS In inches (and millimeters) 


4x4 Rear Mount Keyboard 


2.700 + .015 


600 (15,24) 


500 (12,7) 
500 (12,7) - 











REAR 
PANEL 
MOUNT 


CUTOUT UT [+ 2.500 (63,5) —> 2.500 (63,5) >| y -050 
( 


1:27) 


150 + .000 
~.005 R. 
(3,81 + 0,00 


=0,13) 
4 PLS. 


(68,58 + 0,38) 
2.500 (63,5) —= 


.150 


(3,81) R. 


4 PLS. 


(1 
.650 


.750 


9,05) 

















093 (2,36) DIA., 4 PLS. OR 
2-56 X .250 (6,35) LONG STUD 


SW. POS. ID 


2.800 (71,12) 
015 
(76,2 + 0,38) 
2.4904 .000 -.005 
(63,25 + 0,00 -0,13) 


3.000 + 


.062 (1,57) MAXIMUM 
PANEL THICKNESS 
RECOMMENDED 


CODE AND TRUTH TABLES 


Dots in the chart indicate connected terminals when switch is closed. 





te: 062 (1,57) 
200 (5,08) 
I~ .075 (1,91) 


BUTTON 
HEIGHT 


=< — .020 (0,51) 
HIGH 
BUTTON 
GUARD 





Terminals are identified on the keyboard. 


12 Button Keypads 


MATRIX CODES 


|  Shielded/Backlit —__ 


ee |) As ee eee 
ee aE ee 


¢ 561 Hillgrove Avenue ¢« LaGrange, Illinois 


= 
|| Shielded keypad = NC 
"7 an 


Shielded keypad = Shielded 
Backlit keypad = NC 

Shielded and backlit keypad = 
Shielded 


Backlit keypad = EL Panel 1 
Shielded and backlit keypad = 
EL Panel 1 


Shielded keypad = NC 

Backlit keypad = EL Panel 2 
Shielded and backlit keypad = 
EL Panel 2 


Standard Versions 


098 (2,49) 
REF. TERMINAL 
PIN HEADER 


BUTTON LOCATION 


Standard Keypads 


wli—— .025 + .002 A 


030 
(0,76) 


340 
+ 015 
(8,64 

+ 0,38) 


(0,64 + 0,05) SQ. PIN 


900 (22,86) 


100 (2,54) R. 


093 (2,36) 
DIA. 4 PLS. 


100 (2,54) REF. 
TERMINAL 
PIN HEADER 


TERMINAL PIN 
IDENTIFICATION 


Y 8176543 2 1 
GoOooooce 


=| Lx .100 (2,54) TYP. 


4 PLS. 


093 (2,36) 


Grayhill 


Shielded/Backlit Versions 


030 
(0,76) 


340 
+ 015 
(8,64 

+ 0,38) 





we iimx- 025 + .002 A 


(0,64 + 0,05) SQ. PIN 
700 (17,78) 


100 (2,54) R. 
4 PLS. 


DIA. 4 PLS. 


| 
to 


oo 


098 (2,49) 
REF. TERMINAL 
PIN HEADER 


16 Button Keypads 


MATRIX CODES 


fe Net 


le | | || 
7/8 [1 | 2/3] 4 


Shielded/Backlit 


etiatstetatatetakotr 


TERMINAL LOCATION 
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100 (2,54) REF. 
TERMINAL 

PIN HEADER 
TERMINAL PIN 
IDENTIFICATION 


98765432 


SOOOCOCOOOOOS 
Rt | 400 2,54) TYP. 





Shielded keypad = Shielded 
Backlit keypad = NC 

Shielded and backlit keypad = 
Shielded 


Shielded keypad = NC 

Backlit keypad = EL Panel 1 
Shielded and backlit keypad = 
EL Panel 1 


Shielded keypad = NC 

Backlit keypad = EL Panel 2 
Shielded and backlit keypad = 
EL Panel 2 
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Grayhill Standard Keypads 


SPECIFICATIONS 

Rating Criteria 

Rating at 12 Vdc: 5 milliamps for .5 seconds 
Contact Bounce: < 12 milliseconds 

Contact Resistance: < 100 ohms (at stated 
operating force) 

Voltage Breakdown: 250 Vac between 
components 

Mechanical Operation Life: 1,000,000 
operations per key 

Insulation Resistance: > 10'?ohms @ 500 Vdc 
Push Out Force Per Pin: 5 Ibs. 


Operating Features 

Travel: .040 minimum 

Operating Force: 175 + 40 grams 
Operating Temperature: -30°C to +80°C 


Material and Finishes 

Terminal Pin: Phosphor bronze, solder-plated 
PC Board: FR-4 glass cloth epoxy 

Keypad: Silicone rubber, durometer 50 + 5 
Housing: ABS, cycolac “KJW” 

Housing Color: Black 


STANDARD LEGENDS 


Available through Grayhill Distributors 


ORDERING INFORMATION 


| _ 
96AB2-102-FS-EL 


L_ 


Shielding Effectiveness 

Results shown are typical for a standard Grayhill 
Series 84S keyboard. A conductive gasket will 
generally increase the shielding, depending on 
the size and shape of the gasket and its material. 
Data derived for E-Field Radiation. 


Test Method: 

Measurements were made with the keyboard 
mounted to a brass plate, which in turn was 
mounted to a shielded enclosure containing the 
receiving equipment. A signal generator provided 
the frequency source that was radiated from the 
transmitting antenna to the enclosed receiving 
antenna. The spacing between antennas was 
maintained constant throughout the frequency 
range. The effectiveness rating is determined 
by establishing a reference reading without 
obstruction between the two antennas and 
determining the difference between that reading 
and the test setup reading. 


Note: 

When measured in actual equipment, shielding 
effectiveness is determined by many factors. 
This method accurately represents the shielding 
effectiveness of the Grayhill Series 84S under 
Ideal test conditions. 


SHIELDING EFFECTIVENESS OF 
dB SERIES 96 E.L. KEYPADS 
100 

















01 10 100 400 800 2000 6000 10000 18000 
MHz 

— - Represents shielding effectiveness 
greater than or equal to line. 


Frequency Rating 
M Hz in dB 
0.1 > 66.2 
10 > 94.8 
100 90.5 
400 64.2 
800 42.3 
2,000 40.5 
6,000 33.1 
10,000 34.4 
18,000 37.0 


To order one of the configurations below, use the dash number shown here; select the keypad 
size and code, and order the part number with the appropriate legend dash number. 


Grayhill Series Number 
Keyboard Size: A = 3x4, B = 4x4 
Circuitry: B2 = Matrix (terminal pin header) 


E.L. Panel Backlighting Option 
EL = Backlit, Blank = Non-backlit 


EMI/RFI Shielding Option 


S = Shielded, Blank = Non-shielded 
Mounting Option: F = Front panel mount, R = Rear panel mount 
Standard Legend Choices 


12 Position legends 


102 = Black legends on a white button 
152 = White legends on a black button 


16 Position legends 


006 = Black legends on a white button 
056 = White legends on a black button 
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Available from your local Grayhill Distributor. 
For prices and discounts, contact a local Sales 
Office, an authorized local Distributor or Grayhill. 
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SERIES 84S 
Sealed 


FEATURES 

¢ Waterproof Silicone Rubber 

¢ Easily Customized Legends 

¢ Audible, Tactile Contacts 

¢ Low Contact Resistance 

¢ Optional RFI/EMI Shielding 

¢ 3,000,000 Operations per Button 


DIMENSIONS In inches (and millimeters) 
1 Button Module 


1.125 + .020 
(28,58 + 0,51) 


562 (14,27) 
1.125 + .020 
(28,58 + 0,51) 


562 (14,27 


366 (9,30) SQ. 
BUTTON AREA 


500 (12,7) —>| 
270 (6,86) = 





362 + .015 —> 


(9,19 + 0,38) 








Standard Keypads 


#4-40 MTG. STUD, 
2 PLACES (ALSO 
SERVES AS 


TERMINALS) — .313 | 





Unless otherwise noted, linear dimension tolerances are + .010 (0,25) 


3x4 Keyboard 


750 (19,05) 3 EQ. SPS. 
TOL. NON-ACCUM. 


SWITCH POSITION 
IDENTIFICATION 





3.100 + .020 425 |e 
(78,74 +0,51) (10.80) /-==\= 





425 (10,80) = 


750 (19,05) 2 EQ. SPS. | 
TOL. NON-ACCUM. 
366 (9,30) SQ.————_»> 
BUTTON AREA | 2.380 + 020. 


(59,69 + 0,51) 
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Matrix Output 


|< .100 (2,54) TYP. 
= .525 (13,34) 


#6-32 MTG 


025 + .002 STUD 
(0,64 + 0,05) SQ. 


= TERMINAL 


4 PLACES 


Geay hill 





CIRCUITRY 


SINGLE THROW, 
NORMALLY OPEN 


Note: Mounting studs serve as terminals. 


Single Pole/Common Bus 


100 (2,54) TYP. 
=< .225 (5,72) 
#6-32 MTG 


STUD 
4 PLACES 














1.500 


(19,05) 





Ime — .267 + .015 
(6,78 + 0,38) 


<— 500 (12,7) 








—~— .270 (6,86) 


100 (2,54) REF. TERMINAL 


a| —V-— 
PIN HEADER 
TERMINAL PIN 
IDENTIFICATION 
¥Y ABCDEFG 


t 098 (2,49) REF. TERMINAL 
PIN HEADER 
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(20,32) 


|< 337 + .015 
(8,56 + 0,38) ey 


1.650 (41,91) 


750 (38,1) 








1.650 (41,91) 


100 (2,54) REF. TERMINAL 
PIN HEADER 


TERMINAL PIN 
IDENTIFICATION 





YIAHBJCKDLEMENG 
OOOCCCoOCoCoocoeGo 


.098 (2,49) REF. TERMINAL 
PIN HEADER 
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Grayhill Standard Keypads 


DIMENSIONS In inches (and millimeters) 


4x4 Keyboard 


750 (19,05) 3 EQ. SPS. 
TOL. NON-ACCUM. 


SWITCH POSITION 
IDENTIFICATION 





ele 


3.100 + .020 


(78,74 + 0,51) (10.80) === 





425 (10,80) = 
750 (19,05) 3 EQ. SPS. 


TOL. NON-ACCUM. 


366 (9,30) SQ. 
BUTTON AREA 














3.100 +.020 __, 
(78,74 + 0,51) 


CODE AND TRUTH TABLES 





Matrix Output 
490 (12,45) 4 
.025 + .002 


(0,64 + 0,05) SQ. 
mg TERMINAL 


(19,05) 








a 337 + .015 
(8,56 + 0,38) 
|x— .267 + .015 
(6,78 + 0,38) 
__ 500 (12,7) 


210 
(7,87) 


2.120 
(53,85) 














TERMINAL 
PIN HEADER 


Y 


100 (2,54) REF. (22D 
TERMINAL 
PINHEADER (<5 


A 





#6-32 MTG 
750 STUD 
6 PLACES 


(10,80) 
LABEL 


270 (6,86) : .098 (2,49) REF. 


(a) F TERMINAL PIN 
(a) E IDENTIFICATION 


Single Pole/Common Bus 


490 (12,45) 
#6-32 MTG 
STUD 
6 PLACES 











310 (7,87) 


2.120 (53,85) 





oon .098 (2,49) REF. 
TERMINAL 
| PIN HEADER 


A TERMINAL PIN 

B IDENTIFICATION 

.100 (2,54) REF. 
TERMINAL 
PIN HEADER 


ADOVZSTACTIOATMIMVO 


Dots in the chart indicate connected terminals when switch is closed. Terminals are identified on the keyboard. 


12 Button Keypads 


to [oo [o> or | fo [ro [= 


ay 


CIBIA 


SPECIFICATIONS 

Rating Criteria 

Rating at 24 Vdc: <10 milliamps resistive 
Contact Bounce: 4 milliseconds maximum 
at make; 10 milliseconds at break 

Contact Resistance: MOS, TTL, and DTL 
compatible. (10 ohms maximum) 

Life Expectancy: 3 million operations/button 
Insulation Resistance: > 1,000 megohms 


Operating Features 
Pre-Travel: .030 inches minimum 


C-11 


E|CIBIFIDIAIN|K]H {Mi L]J [GJ 


TERMINAL LOCATION 
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16 Button Keypads 


CODES 


Single Pole/Common Bus 


oy tT et Tt fet tt fet | fet 
eae a ee IE ee ye 





Operating Force: 20 + 4 ounces 
Humidity: 0 to 98% (no condensation) 
Minimum Push Out Force Per Pin: 5 pounds 


Materials and Finishes 

Terminal Pins: Copper alloy CDA 725, 
solder-plated 

PC Board: FR-4 glass cloth epoxy 
Contact Dome: Stainless steel, selectively 
gold-plated 

Dome Retainer/Rear Seal Sheet: Polyester 


Mounting Studs: Phosphor bronze 
Optional Hex Nut: Stainless steel, passivated 
Optional EMI Shield: Aluminum foil 
Keypad: Silicone rubber 

Buttons: ABS Cycolac, grade KJB 


Shielding Effectiveness 

Results shown are typical for a standard Grayhill 
Series 84S Keyboard. A conductive gasket will 
generally increase the shielding, depending on 
the size and shape of the gasket and its material. 
Data derived for E-Field Radiation. 
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dB SHIELDING EFFECTIVENESS OF 84S-AC2 
100 





01 10 100 400 800 2000 6000 10000 18000 


MHz 


— — Represents shielding effectiveness 
greater than or equal to line. 


STANDARD LEGENDS 


Available through Grayhill Distributors 


HEADER CONNECTORS 

Compatible with: Samtec, Inc. Header Series 
BCS, BSW, CES, ESW, ESQ, SLW, SSW, SSQ, 
IDSS and IDSD or equivalent. 


Available from your local Grayhill Distributor. 
For prices and discounts, contact a local Sales 
Office, an authorized local Distributor or Grayhill. 
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Standard Keypads 


Frequency Rating 
MHz in dB 
0.1 > 66.2 
10 > 94.8 
100 90.5 
400 64.2 
800 42.3 
2,000 40.5 
6,000 33.1 
10,000 34.4 
18,000 37.0 


Test Method: 

Measurements were made with the keyboard 
mounted to a brass plate, which in turn was 
mounted to a shielded enclosure containing the 


Geay bill 


receiving equipment. A signal generator 
provided the frequency source that was radiated 
from the transmitting antenna to the enclosed 
receiving antenna. The spacing between 
antennas was maintained constant throughout 
the frequency range. The effectiveness rating 
is determined by establishing a reference 
reading without obstruction between the two 
antennas and determining the difference 
between that reading and the test setup reading. 


Note: 

When measured in actual equipment, shielding 
effectiveness is determined by many factors. 
This method accurately represents the shielding 
effectiveness of the Grayhill Series 84S under 
ideal test conditions. 


To order one of the configurations below, use the dash number shown here; select the 
keypad size and code, and order the part number with the appropriate legend dash number. 
The buttons in these keypads can be removed, and reinserted in any configuration. 


ABC 
mS 
JKL 
HG 
PRS TUV 


Library of Legends 

Grayhill maintains a legend library which 
contains the most often requested special 
legends and many unusual ones. If the legend 
is in the library, the cost to utilize this legend in 
your keypad configuration is minimal. If the 
legend is not available, Grayhill can list the 
charges required to add your legend to the 
library. In this manner, new legends are added 
on a periodic basis. Custom legends to fit your 
unique requirements may not be as expensive 
as you think, contact Grayhill. 





ORDERING INFORMATION 


ABC 
An 
JKL 
H 
PRS TUV 


Adding Color 

Use colored buttons to segregate button 
groupings or to provide originality. Available in 
black legends on white or yellow buttons, or in 
white legends on black, green, red or blue 
buttons. Two popular combinations, black on 
white and white on black, are available from 
Grayhill stock. Delivery time will increase for 
other color combinations. 


AJ20°E8G 


Grayhill Series Number 


Shielded or Non-Shielded Option 
S = Shielded; SN = Non-Shielded 


Size Option: A = 3x4; B = 4x4; C = 1 Button 
Circuitry Option (B2 and C2 not applicable to 1 button) 


B2 = Matrix in-line pins 


C2 = Single pole/common bus, in-line pins 
C3 = 1 Button, SPST-N.O., non-shielded only 


Mounting Nut Option 

N = Provided with hex nuts for mounting; Blank = Nuts not provided 
Standard Legend Choices 

3x4 Size: -112 or -113; -000, No buttons; -101, Blank Buttons 
4x4 Size: -014 or -016; -000, No buttons; -001, Blank Buttons 

1 Button Size: -001, No legend, white button 
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Grayhill Standard Keypads 


SERIES 84L$S 


Sealed, Low Profile 


FEATURES 

¢ Waterproof Silicone Rubber 

¢ Easily Customized Legends 

¢ Audible, Tactile Contacts 

¢ Low Contact Resistance 

¢ Optional RFI/EMI Shielding 

¢ 3,000,000 Operations per Button 


DESCRIPTION 


The Series 84LS is the low profile version of 
Grayhill's popular Series 84S sealed keypads. 
These keypads are legended by epoxy ink 
printing the rubber key tops. Custom legends 
and colors are available at a nominal cost. The 
Series 84LS is offered with a choice of matrix or 
single pole/common bus circuitries and EMI 
shielding. 


DIMENSIONS In inches (and millimeters) 
3x4 Keyboard 


750 (19,05) 3 EQ. SPS. 
TOL. NON-ACCUM. 


SWITCH POSITION 
IDENTIFICATION 





3.100+.020 4d 
(78,74 + 0,51) ‘tool 


425 (10,80) = 
750 (19,05) 2 EQ. SPS. 
TOL. NON-ACCUM. 


455 (11,56) SQ. 
PRINTABLE AREA 





| 2.350 + 020, 
(59,69 + 0,51) 
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025 + .002 
(0,64 + 0,05) SQ. 
TERMINAL 

= PINS 


7 368 + .015 
(9,35 + 0,38) 
267 + .015 
(6,78 + 0,38) 
~<— .357 (9,07) 
j—<— .207 (5,26) 


Matrix Output 


—=..100 (2,54) TYP. 
=< .525 (13,34) 
#6-32 MTG 


STUD 
4 PLACES 














1.500 
750 (38,1) 











1.650 (41,91) 


100 (2,54) REF. TERMINAL 
PIN HEADER 


TERMINAL PIN 
IDENTIFICATION 





BCDEFG 


lmoocaces 


.098 (2,49) REF. TERMINAL 
PIN HEADER 





Single Pole/Common Bus 


—<-.100 (2,54) TYP. 
=< .225 (5,72) 
#6-32 MTG 


STUD 
4 PLACES 

















1.650 (41,91) 


.100 (2,54) REF. TERMINAL 
PIN FEOER 


TERMINAL PIN 
IDENTIFICATION 





BOOOCOCCOOOOE 


i COCCCCOCCCCOG 


.098 (2,49) REF. TERMINAL 
PIN eee 
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Standard Keypads 





DIMENSIONS In inches (and millimeters) 
4x4 Keyboard 


750 (19,05) 3 EQ. SPS. 
TOL. NON-ACCUM. 


Matrix Output 


SWITCH POSITION 
IDENTIFICATION 


490 (12,45) 4 


025 + .002 
(0,64 + 0,05) SQ. 
TERMINAL 














3.100+.020 405 
(78,74 +0,51) (10,80) 








425 (10,80) = 
750 (19,05) 3 EQ. SPS. | 
TOL. NON-ACCUM. 


455 (11,56) SQ. 
PRINTABLE AREA 


(9,35 + 0,38) 
|m=x— .267 + .015 
(6,78 + 0,38) 
sg 357 19,07) 
=< — .207 (5,26) 























3.100+.020 __, 
(78,74 + 0,51) 


.098 (2,49) REF. 
TERMINAL 
PIN HEADER 


TERMINAL PIN 
y IDENTIFICATION 


100 (2,54) REF. 
TERMINAL 
PIN HEADER 


CODE AND TRUTH TABLES 


The chart indicates the relationship of the terminal pins to each key switch. 
The dot indicates a closed switch. Terminals are identified on the keyboard. 


12 Button Keypads 
CODES 


| _Single Pole/Common Bus 
PT TTT TT TTT qe 
el TET TTT TT YT fe 
Pfet TT TTT TT fe 
pt tet | TT Tt TT fe 
pt | fet} | TT TT fe 
pt tt tet | Tt TT fe 
Reese 
yy tee yt pas 


| 


za 
o 
— 
<x 
oO 
Oo 
ol 
za 
Oo 
E 
- 
> 
a 


BUTTON LOCATION 


BEDEEEERRORER 


| ICIBIAIGIFIE|DEICIBIFIDIAIN|KIH|M| LJ |G 
TERMINAL LOCATION 


Oe Se ee ei 


mT TT fel Tt fet TT fet TT fe 
BL SLL Tier! 


—_—)—4 
ala 


Life Expectancy: 3 million operations/button 
Insulation Resistance: = 1,000 megohms 


SPECIFICATIONS 

Rating Criteria 

Rating at 24 Vdc: < 10 milliamps resistive 
Contact Bounce: 4 milliseconds maximum at 
make; 10 milliseconds, at break 

Contact Resistance: MOS, TTL, and DTL 
compatible. (10 ohms maximum) 


Operating Features 

Pre-Travel: .030 inches minimum 

Operating Force: 20 + 4 ounces 

Humidity: 0 to 98% (no condensation) 
Minimum Push Out Force Per Pin: 5 pounds 
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#6-32 MTG 
STUD 
6 PLACES 


(10,80) 
LABEL 
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Geay fill 


Single Pole/Common Bus 


490 (12,45) = 
#6-32 MTG 
STUD 
6 PLACES 











310 (7,87) 





2.120 (53,85) 


.098 (2,49) REF. 
TERMINAL 
PIN HEADER 


TERMINAL PIN 
IDENTIFICATION 


QW > 


100 (2,54) REF. 
TERMINAL 
PIN HEADER 


ADOVZSCFCACITIOQATIMO 





16 Button Keypads 


CODES 


Single Pole/Common Bus 


TERMINAL LOCATION 





Materials and Finishes 

Terminal Pins: Copper alloy CDA 725, 
solder-plated 

PC Board: FR-4 glass cloth epoxy 

Dome Retainer/Rear Seal Sheet: Polyester 
Mounting Studs: Phosphor bronze 

Optional Hex Nut: Stainless steel, passivated 
Optional EMI Shield: Aluminum foil 

Keypad: Silicone rubber 
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Grayhill Standard Keypads 


Shielding Effectiveness 

Results shown are typical for a standard Grayhill 
Series 84LS Keyboard. A conductive gasket 
will generally increase the shielding, depending 
on the size and shape of the gasket and its 
material. Data derived for E-Field Radiation. 


dB SHIELDING EFFECTIVENESS OF 84S-AC2 
100 


80 





400 800 2000 6000 10000 18000 
MHz 


0.1 10 100 


— — Represents shielding effectiveness 
greater than or equal to line. 


STANDARD LEGENDS 
Available through Grayhill Distributors 


CUSTOM LEGENDS 


Any reasonable legend can be printed in the 
key area. Fax a sketch of your requirements 
to Grayhill. Printing and symbols will be 
coordinated in keeping with concepts of good 
design. Or, if required, the details of your 


ORDERING INFORMATION 


Frequency Rating 
MHz in dB 
0.1 > 66.2 
10 > 94.8 
100 89.0 
400 70.6 
800 42.5 
2,000 39.5 
6,000 32.6 
10,000 45.2 
18,000 42.2 


Test Method: 

Measurements were made with the keyboard 
mounted to a brass plate, which in turn was 
mounted to a shielded enclosure containing the 
receiving equipment. A signal generator 


provided the frequency source that was radiated 
from the transmitting antenna to the enclosed 
receiving antenna. The spacing between 
antennas was maintained constant throughout 
the frequency range. The effectiveness rating 
is determined by establishing a reference 
reading without obstruction between the two 
antennas and determining the difference 
between that reading and the test setup reading. 


Note: 

When measured in actual equipment, shielding 
effectiveness is determined by many factors. 
This method accurately represents the shielding 
effectiveness of the Grayhill Series 84LS under 
ideal test conditions. 


To order one of the configurations below, use the dash number shown here; select the keypad 
size and code, and order the part number with the appropriate legend dash number. 


submitted artwork will be matched as closely 
as possible. Allow 3 to 4 weeks for custom 
legend delivery. Anominal charge, depending 
on the total quantity of keypads ordered and 
the complexity of the legend, will be assessed. 


Grayhill Series Number 

Shielded or Non-Shielded Option 
S = Shielded 

SN = Non-Shielded 

Size Option 


A = 3x4 
B= 4x4 


Circuitry Option 
B2 = Matrix in-line pins 


C2 = Single pole/common bus, in-line pins 


84LS-AC2-113-N 


Mounting Nut Option 
N = Provided with hex nuts for mounting 
Blank = Nuts not provided 
Standard Legend Choices 
3x4 Size, choose -112 or -113 
4x4 Size, choose -014 or -016 
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HEADER CONNECTORS 
Compatible with: 

Samtec, Inc. Header Series 
BCS, BSW, CES, ESW, ESQ, 
SLW, SSW, SSQ, IDSS and 
IDSD or equivalent. 


Available from your local Grayhill Distributor. 
For prices and discounts, contact a local Sales 
Office, an authorized local distributor or Grayhill. 
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Standard Keypads 





3x4 Keyboard 


375 + .010 
(9,53 + —] 


..375 + .010 Z 


(9,53 + 0,25) 








750 + .010 
(19,05 + 0,25) 
(3 EQ. SPS) 
TOL. NON- 


366 (9,30) i 


SQ. BUTTON 


DIMENSIONS In inches (and millimeters) 


SERIES 84 


Unsealed, .750" Centers 


FEATURES 

¢ 3/4" Button Centers 

¢ Post Mounted 

¢ Mounts by Tinerman Nut or Heat 
Upset Post 

¢ Snap-Dome Contact Provides 
Positive Feedback 


750 + .010 (19,05 + 0,25) 
(2 EQ. SPS.) TOL. NON- 
ACCUM. 


.350 + .010 
(8,89 + 0,25) 


MOUNTING 
POSTS 

.086 (2,18) DIA. 
: PLACES 


RETAINING 
STUDS 


SWITCH KEY 
IDENTIFICATION 
(FOR REF. ONLY) 


096 (2,44) 


070 + .010 
(14,48 + 0,25) 


COL = COLUMN 


Termination. In inches (and millimeters) 


Matrix Output 


1.240 + .010 
(31,50 + 0,25) 





100 (2,54) 
TYP. 

RETAINING 

STUDS 














BUTTON 
NO. 1 





050 (1,27) 1 





: 2.130 + .010 
(54,10 + 0,25) 


gee OOS y= 
(57,15 + 0,38) 


=— .060 + .010 
(1,52 + 0,25) 


Single Pole/Common Bus 


BUTTON 
NO. 1 


RETAINING 
STUDS 


100 (2,54) 
TYP. 


025 + .002 ! 
(0,64 + 0,05) 








A 
765 + .010 
(19,43 4 0,25) 


BUTTON 
NO. 1 


100 (2,54) 
TYP. 








ao 025 + .002 


(0,64 + 0,05) 


688 + .010 —» 
(17,48 + 0,25) 


Grayhill, Inc. * 561 Hillgrove Avenue ¢« LaGrange, 





|__ .750 + .010 


(19,05 + 0,25) 


Illinois 


330 + .010 
(8,38 + 0,25) 


.688 + .010 —» 
(17,48 + 0,25) 








.750 + .010 
(19,05 + 0,25) 
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tL .330 + .010 


(8,38 + 0,25) 
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Grayhill Standard Keypads 


SERIES 84 
Unsealed, .750" Centers 


FEATURES 
¢ 3/4" Button Centers 
¢ Post Mounted 


¢ Mounts by Tinerman Nut or Heat 


Upset Post 


¢ Snap-Dome Contact Provides 


Positive Feedback 


DIMENSIONS In inches (and millimeters) 
4x4 Keyboard 


375 + .010 
(9,53 + all 


375 + .010 
(9,53 + 0,25) 


ei SWITCH KEY 


IDENTIFICATION 
(FOR REF. ONLY) 


ROW 1 


750 + .010 
(19,05 + 0,25) 
(3 EQ. SPS) 
TOL. NON- 
ACCUM. 


366 (9,30) _| 


SQ. BUTTON 


COL = COLUMN 


Termination. In inches (and millimeters) 


4x4 Matrix Output 


BUTTON 
NO. 1 


RETAINING 
STUDS RETAINING 


STUDS 
100 (2,54) 


TYP. 
100 (2,54) 








025 + .002 
(0,64 + 0,05) 
SQUARE 
TERMINAL 


1.190 + .010 
(30,23 + 0,25) .765 + .010 


(19,43 + 0,25) 
] 








690 + .010 —» 
(17,53 + 0,25) 


330 + .010 
(8,38 + 0,25) 
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.750 + .010 (19,05 + 0,25) .350 + .010 
(3 EQ. SPS.) TOL. NON- (8,89 + 0,25) 


Q Lf 570 + .010 


(14,48 + 0,25) 


MOUNTING 
POSTS 
.086 (2,18) DIA. 

4 PLACES 


RETAINING 
STUDS 


000000000 


050 (1,27) 1 


096 (2,44) 


= 


(73,15 + 0,25) 


3.000 + .010 — .020 
(76,2 + 0,25 — 0,51) 


Single Pole/Common Bus 


BUTTON 
NO. 1 


100 (2,54) 
TYP. 


UTSRPNMLK 


1.313 + .010 
(33,35 + 0,25) 


—<«—______________ | 1.500 + .010 


(38,1 + 0,25) 





2.880 + .010 : 





BUTTON 


NO. 1 


3.000 

+ .010 

~ .020 
2.880 (76,2 
+010 +0,25 
(73,15 —0,51) 
+ 0,25) 








(1,52 + 0,25) 





‘\ 025 + .002 


(0,64 + 0,05) 
SQUARE 
TERMINAL 


.330 + .010 
(8,38 + 0,25) 











CODE AND TRUTH TABLES 


Standard Keypads 


Dots in the chart indicate connected terminals when switch is closed. 


Terminals are identified on the keyboard. 


12 Button Keypads 


CODES 


Geay hill 


16 Button Keypads 


Single Pole/Common Bus 


co Joo JW [o> for] feo [ro |= 
St teeta 


| 


E Baeeeeseenan 
E|CIDIAIBIFIGUK IJ IB MIL jc INJE ID IPIGIFIA | 


TERMINAL LOCATION 


SPECIFICATIONS 

Rating Criteria 

Rating at 24 Vdc: 10 milliamps, resistive 
Contact Resistance: Compatible with MOS, 
TTL and DTL (10 ohms maximum) 

Voltage Breakdown: 250 Vac between mutually 
insulated parts 

Life Expectancy: 3,000,000 operations per 
button 


STANDARD LEGENDS 


Insertable legend version (legend numbers 
-101 and -001) has a removable cap. The 
revealed button surface can be legended by 
an insert or a dry transfer of a blank legend 


-101 (Insertable) 


-003 (Molded-in) 
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-004 (Molded-in) 





Contact Bounce: Less than 4 milliseconds at 
make, 10 milliseconds at break 
Operating Temperature: -40°C to +80°C 


Materials and Finishes 

Housing: Polycarbonate/ABS blend, black; 
meets UL94V-O 

Buttons: ABS plastic, white. Legends are black. 


insert. This surface can also be ink stamped by 
Grayhill in higher volume quantities. When the 
cap is replaced, the assembly extends 
approximately .015" (0,38 mm) above the 


CODES 
Single Pole/Common Bus 





Snap-On-Cap: Clear polycarbonate 

Contact Dome: Stainless steel, selectively gold- 
plated 

Terminals: Phosphor bronze, solder-plated 
Operating Features 

Button Travel: 0.015" (0,38 mm) nominal total 
travel 

Typical Operating Force: 350 grams 


surface. The legend sheet information follows 
the legend presentation. All other legends 
incorporate molded-in (two shot) legends. 


-001 (insertable) 





-005 (Molded-in) 


-006 (Molded-in) 
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Grayhill Standard Keypads 


INSERTABLE LEGEND SHEETS 


Foruse with -101 or-001 legend option. Legends 
are die cut to fit button surface when cap is 
removed. Dry transfer legends offer some 
flexibility to customize the blank inserts included 
on the sheet of popular legend letters, words 
and symbols provided or on the insertable 
legends sheet. 


PRINTEDLEGENDS 

For Maximum Versatility 

Printing allows you the flexibility to create your 
own legend using whole words and symbols 
with various type styles. Durable epoxy ink 
printing bonds to the button cap surface. There 
are two types of button cap printing: 

Top Surface Printing: Legend is applied 
directly to the top of the button. Button is recessed 
slightly below the keyboard housing. 
Sub-Surface Printing: For insertable legend 
models. Provides maximum wear for printed 
surfaces. Printed internal button cap is protected 
by clear snap-on cap. 

Printed Typestyles: The typestyle chart 
illustrates type style, size and approximate 
character limits for button caps. Grayhill's library 
of typefaces includes most popular legends. 


ORDERING INFORMATION: 


Special Legends 

Follow this procedure: 

1. Basic Keyboard. Formulate the part number 
with the exception of the legend suffix. 


2. Mounting. Standard mounting is shown in 
our dimensional drawings. These drawings 
relate the terminal location to the button 
legend orientation. It is possible to rotate the 
button legends by 90°, changing the 
orientation. When mounting the keypad, it 
would be rotated 90° to have the legends 
appear upright. A 3x4 keypad thus becomes 
a 4x3. 


3. Color. Many colors, other than our standard 
black housing, are available. Buttons can be 
made from equivalent plastic in black, red, 
green, blue and yellow. White legends are 
used with dark color buttons, black with light 
ones. Other colors available on special order. 


4. Buttons. Legends can be printed on button 
surface and protected by a snap-on cap ina 
similar fashion to our insertable legend types. 
A second option is printing a ‘blank’ button. 
(One that has the same dimensions as a 
molded-in legend button with a flat top 
surface.) Disadvantage is legend wear over 
time. A third option is molded-in legends, 
usually requiring tooling. Molded buttons are 
available with a flat or concave top surface. 


5. Legends. Specify the legend requirements 
for each button. Identify buttons per our 
dimensional drawings. Caution if keypad has 
been rotated. 
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Sheet of Legend Inserts 


Dry Transfer Lettering, Small 


Dry Transfer Lettering, Medium 


Dry Transfer Lettering, Large 


87AC2046 

87-DT-2096-088 
87-DT-2096-125 
87-DT-2096-187 





For prices and discounts, contact a local Sales Office, an authorized local Distributor, or Grayhill. 


Type No. 
and Typical 
Height Sizes 
4GH088 

.083" 


1GH125 
.138" 


3GH187 
.207" 


2GH250 
.2/6" 


84AB1-103 
“~E 


Sample Style 
and Typical 


ABCDE 


ABC 


ORDERING INFORMATION 


Sub Surface 
Character and 
Line Limitations 


4 Characters 
2 Lines 


4 Characters 
2 Lines 


3 Characters 
1 Line 


3 Characters 
1 Line 


2 Characters 
1 Line 


2 Characters 
1 Line 


2 Characters 
1 Line 





Grayhill Series Number 
Size Option 

A= 3x4 

B= 4x4 

Circuitry Option 

B1 = Matrix code 

C1= Single pole/common bus 


Standard Legend Choices 
3x4 Size: -101, -102 or -103 
4x4 Size: -001, -002, -003, -004, -005 or -006 


Top Surface 
Character and 
Line Limitations 


END 
DATA 





Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales 
Office, an authorized local Distributor or Grayhill. 
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Standard Keypads 


SERIES 83 


Unsealed, .500"' Centers 


FEATURES 

¢ '/o" Button Centers 

¢ Post Mounted 

¢ Mount by Tinerman Nut or Heat 
Upset Post 

¢ Snap-Dome Contact Provides 
Positive Feedback 





DIMENSIONS In inches (and millimeters) 
3x4 Keyboard 


.000 + .010 .010 + .010 
(12,7 + 0,25) 2 EQ. SPS. (12,95 + 0,25) 


366 + .010 290 + .010 350 + .010 See 
(9,30 + 0,25) (7,37 + 0,25) (8,89 + 0,25) MOUNTING NO. 1 
SQ. BUTTON POSTS ——_———- 
.086 (2,18) DIA. 
ROW 1 4 PLACES 


RETAINING 
ROW 2 STUDS 


2.080 
1.960 +.015 
+.015 (52,83 
(49,78 +0,38) 
+ 0,38) 


GOD G9 O 


500 + .010 050 (1,27) 
(12,7 + 0,25) { 
3 EQ. SPS. 


SWITCH KEY .096 (2,44) 
ROW 4 IDENTIFICATION 
FOR REF. ONLY 


ROW 3 





O 


——_ 


1.460 + .010 ~<— 060+.010 
(37,08 + 0,25) (1,52 + 0,25) 
eopataunn 1.580+.015 
(40,13 + 0,38) 





Termination In inches (and millimeters) 


Matrix Output Single Pole/Common Bus 


500 + .010 

BUTTON (12,7 + 0,25) BUTTON 

NO. 1 480 + .010 NO. 1 
(12,19 + 0,25) 


RETAINING RETAINING 


STUDS STUDS 
100 (2,54) 
TYP. 100 (2,54) 


’ = BETWEEN 
p—\_ .025 + .002 TERMINALS 
025 + .002 == ___— (0,64 + 0,05) 


(0,64 + 0,05) —= SQUARE 

SQUARE 880 + .010 TERMINAL 

TERMINAL (22,35 + 0,25) 680 + .010 
(17,27 + 0,25) 


5 


A ok A 
AN, 





330 + .010 330 + .010 
(8,38 + 0,25) 480 + .010 (8,38 + 0,25) 
(12,19 + 0,25) 





.000 + .010 
(12,7 + 0,25) 
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Grayhill Standard Keypads 


SERIES 83 


Unsealed, .500"' Centers 












FEATURES 

¢ '/o" Button Centers 

¢ Post Mounted 

¢ Mount by Tinerman Nut or Heat 
Upset Post 

¢ Snap-Dome Contact Provides 
Positive Feedback 


DIMENSIONS In inches (and millimeters) 
4x4 Keyboard 


500 + .010 510 + .010 
(12,7 + 0,25) 3 EQ. SPS. (12,95 + 0,25) 
366 + .010 290 + .010 350 +010 = MOUNTING ca 
(9,30 + 0,25) (7,37 + 0,25) (8,89 + 0,25) POSTS | 
SQ. BUTTON 086 (2,18) DIA. “Ff 





ROW 1 4 PLACES 


RETAINING 
STUDS 


2.080 
1.960 +.015 
+.015 (52,83 
(49,78 + 0,38) 


500 + .010 050 (1,27) 1 
+ 0,38) 


(12,7 + 0,25) 
3 EQ. SPS. 


SWITCH KEY 096 (2,44) 
IDENTIFICATION 
FOR REF. ONLY 


CO @eeeea® O 








! 


(oe) 
5 ig 1.960 + .010 ~<— 060 + .010 
oO (49,78 + 0,25) (1,52 + 0,25) 


2.080 + .015 


COL = COLUMN (52,83 + 0,38) 


Termination tn inches (and millimeters) 


Matrix Output Single Pole/Common Bus 


BUTTON 


NO. 1 
BUTTON 


NO. 1 100 (25,4) TYP. 
BETWEEN 


TERMINALS 
RETAINING 
STUDS 
100 (25,4) 
. BETWEEN 025 + .002 
TERMINALS 025 + 002 g — Oe ae) 
(0,64 + 0,05) Y E 
a O10 SQUARE RETAINING eee 
(18,54 + 0,25) TERMINAL STUDS 
; ee 4 A 














480 + .010 330 + .010 480 + .010 Ly I 080 + .010 330 + .010 
(12,19 + 0,25) (8,38 + 0,25) (12,19 + 0,25) (2,03 + 0,25) (8,38 + 0,25) 
~——_ = 1,000 +.010 1.000 + .010 

(25,4 + 0,25) (25,4 + 0,25) 
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CODE AND TRUTH TABLES 


Standard Keypads 


Dots in the chart indicate connected terminals when switch is closed. 


Terminals are identified on the keyboard. 


12 Button Keypads 


CODES 


pt tt tt tT tt fe 
ROR 
| | fT | fel 


; 


alals|elm|=[S]o[>[s]>]o[ |] |= 


SPECIFICATIONS 

Rating Criteria 

Rating at 24 Vdc: 10 milliamps, resistive 
Contact Resistance: Compatible with MOS, 
TTL and DTL (10 ohms maximum) 

Voltage Breakdown: 250 Vac between mutually 
insulated parts 

Life Expectancy: 3,000,000 operations per 
button 


STANDARD LEGENDS 


Insertable legend version (legend numbers 
-101 and -001) has a removable cap. The 
revealed button surface can be legended by 
an insert or a dry transfer of a blank legend 


-101 (Insertable) 


-003 (Molded-in) 


Grayhill, Inc. © 561 Hillgrove Avenue « LaGrange, Illinois 


a Fe | | tt | tt tt fet 
KIDIEIBIC IL IMUIKIHIATy |c [B INTE |r IMiPiG[D. 


TERMINAL LOCATION 


-102 (Molded-in) 


-004 (Molded-in) 


Geay hill 


16 Button Keypads 


BUTTON LOCATION 





Contact Bounce: Less than 4 milliseconds at 
make, 10 milliseconds at break 
Operating Temperature: -40°C to +80°C 


Materials and Finishes 

Housing: ABS polycarbonate, black 

Buttons: ABS plastic, white. Legends are black. 
Snap-On-Cap: Clear polycarbonate 


insert. This surface can also be ink stamped by 
Grayhill in higher volume quantities. When the 
cap is replaced, the assembly extends 
approximately .015" (0,38 mm) above the 


-103 (Molded-in) 





TERMINAL LOCATION 


-005 (Molded-in) 
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CODES 


Single Pole/Common Bus 
Pt tT tT tT | tT Tt tT Je 





Contact Dome: Stainless steel, selectively gold- 
plated 
Terminals: Phosphor bronze, solder-plated 


Operating Features 

Button Travel: 0.015" (0,38 mm) nominal total 
travel 

Typical Operating Force: 350 grams 


surface. The legend sheet information follows 
the legend presentation. All other legends 
incorporate molded-in (two shot) legends. 


-001 (Insertable) 


-006 (Molded-in) 
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Grayhill Standard Keypads 


INSERTABLE LEGEND SHEETS 


For use with -101 or -001 legend option. Legends 
are die cut to fit button surface when cap is 
removed. Dry transfer legends offer some 
flexibility to customize the blank inserts included 
on the sheet of popular legend letters, words 
and symbols provided or on the insertable 
legends sheet. 


PRINTED LEGENDS 

For Maximum Versatility 

Printing allows you the flexibility to create your 
own legend using whole words and symbols 
with various type styles. Durable epoxy ink 
printing bonds to the button cap surface. There 
are two types of button cap printing: 

Top Surface Printing: Legend is applied directly 
to the top of the button. Button is recessed 
slightly below the keyboard housing. 
Sub-Surface Printing: For insertable legend 
models. Provides maximum wear for printed 
surfaces. Printed internal button cap is protected 
by clear snap-on cap. 

Printed Typestyles: The typestyle chart 
illustrates type style, size and approximate 
character limits for button caps. Grayhill's library 
of typefaces includes most popular legends. 


ORDERING INFORMATION: 
Special Legends 


Follow this procedure: 
1. Basic Keyboard. Formulate the part number 
with the exception of the legend suffix. 


2. Mounting. Standard mounting is shown in 
our dimensional drawings. These drawings 
relate the terminal location to the button 
legend orientation. It is possible to rotate the 
button legends by 90°, changing the 
orientation. When mounting the keypad, it 
would be rotated 90° to have the legends 
appear upright. A 3x4 keypad thus becomes 
a 4x3. 


3. Color. Many colors, other than our standard 
black housing, are available. Buttons can be 
made from equivalent plastic in black, red, 
green, blue and yellow. White legends are 
used with dark color buttons, black with light 
ones. Other colors available on special order. 


4. Buttons. Legends can be printed on button 
surface and protected by a snap-on cap ina 
similar fashion to our insertable legend types. 
A second option is printing a ‘blank’ button. 
(One that has the same dimensions as a 
molded-in legend button with a flat top 
surface.) Disadvantage is legend wear over 
time. A third option is molded-in legends, 
usually requiring tooling. Molded buttons are 
available with a flat or concave top surface. 


5. Legends. Specify the legend requirements 
for each button. Identify buttons per our 
dimensional drawings. Caution if keypad has 
been rotated. 
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| Beseription | Pet 


Sheet of Legend Inserts 


87AC2046 

87-DT-2096-088 
87-DT-2096-125 
87-DT-2096-187 


Dry Transfer Lettering, Small 
Dry Transfer Lettering, Medium 
Dry Transfer Lettering, Large 





For prices and discounts, contact a local Sales Office, an authorized local Distributor or Grayhill. 


Sub Surface 
Character and 
Line Limitations 


Type No. 
and Typical 
Height 


Sample Style 
and Typical 
Sizes 


Top Surface 
Character and 
Line Limitations 


END 
DATA 


4 Characters 
2 Lines 


4 Characters 
2 Lines 


4GH088 
083" 


ORDERING INFORMATION 


i 


83AB1-103 
~ tC 


ABCDEFGH 


3 Characters 
1 Line 


3 Characters 
1 Line 


2 Characters 
1 Line 


2 Characters 
1 Line 


2 Characters 
1 Line 


2GH250 
.2/6" 


Grayhill Series Number 
Size Option 

A = 3x4 

B = 4x4 

Circuitry Option 

Bi = Matrix code 

C1 = Single pole/common bus 


Standard Legend Choices 
3x4 Size: -101, -102 or -103 
4x4 Size: -001, -002, -003, -004, -005 or -006 





Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales 
Office, an authorized local Distributor or Grayhill. 
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DIMENSIONS In inches (and millimeters) 
3x4 Keyboard 


| .500 + .010 
.150 + .005 


(3,81 + 0,13) TOL. 
RR. 


750 + .010 
(19,05 + 0,25) 








500 + .010 
(12,7 + 0,25) 
3 EQ. SPS. 
NON-ACCUM. 


366 + .010 
(9,30 + 0,25) 
SQUARE 
BUTTON 
105 + .010 
(2,67 + 0,25) 1.990 + .000 - .010 
(50,55 + 0,00 — 0,25) 


COL = COLUMN 


Termination. tn inches (and millimeters) 


280 + .010 
(7,11 + 0,25) 


. 025 + .002 


(0,64 + 0,05) 
SQUARE 
TERMINAL 


220 + .010 
(5,59 + 0,25) 


RETAINING 
STUDS 
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(12,7 + 0,25) 


SERIES 86 


Unsealed, .500" Centers, 
Flange Mounted 


FEATURES 
¢ '/o" Button Centers 
¢ Flange Mounted 


¢ Top Surface or Sub Surface 


Mounting 


¢ Snap-Dome Contact Provides 


Positive Feedback 





.128 + .010 


(3,25 + 0,25) 
072 + .010 
(1,83 + 0,25) 


SWITCH KEY 
IDENTIFICATION 
FOR REF. ONLY 


085 +.010 x L__ 360+ .010 
(1,40 + 0,25) 


9,14 + 0,25) 


j= 2.200 + .015 pa 


(55,88 + 0,38) 


100 (2,54) BUTTON 


NO. 1 














G OF 2.200 (55,88) 


=< -2.200+ 015 


(55,88 + 0,38) 


~«—_— 2.000 + .010 


093 + .005 
(50,8 + 0,25) 


(2,36 + 0,13) 








(71,12 


RETAINING 
STUDS 

















|. .200 + .010 
(5,08 + 0,25) 


G OF 2.200 (55,88) 


Code and Truth Table 


Dots in the chart indicate connected terminals 
when switch is closed. Terminals are identified on 
the keyboard. 


/3x4[______ cones —_ 
ELE is 
ee fe I ide 
Pet Te 


TOE (EID IK[ JIH[Gllu |EIAIKIFIBILIGIC|MIH|DIN 


TERMINAL LOCATION 


BUTTON LOCATION 
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BUTTON 
NO. 1 
100 + .010 
(2,54 + 0,25) 


2.800 3.000 
+.010 +.015 


(76,2 


+ 0,25) +0,38) 











Grayhill Standard Keypads 


SERIES 86 


Unsealed, 500" Centers, 
Flange Mounted 


FEATURES 

¢ '/2" Button Centers 

¢ Flange Mounted 

¢ Top Surface or Sub Surface 
Mounting 

¢ Snap-Dome Contact Provides 
Positive Feedback 





DIMENSIONS In inches (and millimeters) 


4x4 Keyboard 
.128 + .010 


ce eal —_—_—_— 
500 + .010 (3,25 + 0,25) ~<a 2.700+.015_ BUTTON 
+ (12,7 + 0,25) SWITCH KEY .072 + .010 .093 + .005 (68,58 + 0,38) NO. 1 

(3,81 + 0,13) ; TOL. 3 EQ. SPS. IDENTIFICATION (1,83 + 0,25) (2,36 + 0,13) 2.500 + .010 100 + .010 

R. + 0, NON-ACCUM. FOR REF. ONLY DIA. (63,5 + 0,25) (2,54 + 0,25) 

4 PLACES 

















750 + .010 
(19,05 + 0,25) 





ROW 1 | 


2.690 
ROW 2. +.000 
500 + .010 — .010 


(12,7 + 0,25) (68,33 
3 EQ. SPS. ROW3 4000 


NON-ACCUM. — 0,25) 
ROW 4 























366 + .010 
(9,30 + 0,25) 


BUTTON L_ 065 + 010 . |_ 360+ 010 |__ .200 + .010 
(1,40 + 0,25) (9,14 + 0,25) (5,08 + 0,25) 














105 + .010 = — 2490+ .000-.010 _ G OF 2.700 (68,58) 


(2,67 + 0,25) (63,25 + 0,00 — 0,25) 
COL = COLUMN 





Termination in inches (and millimeters) Code and Truth Table 


Dots in the chart indicate connected terminals when switch 
is closed. Terminals are identified on the keyboard. 


S22. 700 + .015 CODES 


(68,58 + 0,38) 
.280 + .010 | |=—.100 (2,54) BUTTON 
(7,11 + 0,25) NO. 1 1 


=| a 





220 + .010 | 
025+.002 (9.99 + 0,25) 
(0,64 + 0,05) 


SQUARE 
TERMINAL 


RETAINING 
STUDS 











Pt tT tT TT tT yt tt | tT | fete 
M PPIJJEJAIRIL IF UBIS| MHC] TIN] GID IK 





G OF 2.700 (68,58) 
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Standard Keypads 





SERIES 86 


Unsealed, 500" Centers, 
Flange Mounted 


FEATURES 

¢ '/o" Button Centers 

¢ Flange Mounted 

¢ Top Surface or Sub Surface 
Mounting 

¢ Snap-Dome Contact Provides 
Positive Feedback 





DIMENSIONS In inches (and millimeters) 


5x4 Keyboard 
.128 + .010 


500 + 01 3,25+0,25) je 3.200.015 
[oT eke BR tet, e183 038 NOT 
i TOL. 4 EQ. SPS. (1,83 + 0,25) =< ———« 3,000 + .010 100 + .010 


FOR REF. ONLY 
NON-ACCUM. 7 280 + .010 (76,2 + 0,25) (2,54 + 0,25) 





(7,11 + 0,25) 











750 + .010 
(19,05 + 0,25) 





.096 
025 + .002 (2,44) 
(0,64 + 0,05) 
SQUARE 


500 + .010 
TERMINAL 
(12,7 + 0,25) 050 


3 EQ. SPS. 
NON-ACCUM. 








RETAINING 
366 + .010 STUDS 
(9,30 + 0,25) | 


SQUARE 7 a 
BUTTON oe + 093 + .005 OF 3.200 (81,28) 
(1,40 + 0,25) (9,14 + 0,25) ene G 
105 + .010 2.990 + .000 — .010 DIA. 
(2,67 + 0,25) (75,95 + 0,00 — 0,25) 4 PLACES 
COL = COLUMN 

















Termination In inches (and millimeters) Code and Truth Table 


Dots in the chart indicate connected terminals when switch is closed. 
Terminals are identified on the keyboard. 


CODES 
=x 3.200+.015 | Matrix Single Pole/Common Bus 
(81,28 + 0,38) 


100 (2,54) BUTTON 


280 + .010 
~| _ (7,11 + 0,25) Ube eee 





220 + .010 | 
(5,59 + 0,25) 


025 + .002 
(0,64 + 0,05) 
SQUARE 
TERMINAL 


RETAINING 
STUDS 


BUTTON LOCATION 





Zac eeeee 
Pt tT tT Tt} tT tT tT dT tT | [| | feole| 
HTP] MH] blu jal tial cl vi Alki Fie WwislJ Tela IN] 


4 TERMINAL LOCATION 
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Grayhill Standard Keypads 


SPECIFICATIONS 

Rating Criteria 

Rating at 24 Vdc: 10 milliamps, resistive 
Contact Resistance: Compatible with MOS, 
TTL and DTL (10 ohms maximum) 

Voltage Breakdown: 250 Vac between mutually 
insulated parts 

Life Expectancy: 3,000,000 operations per 
button 


STANDARD LEGENDS 


Insertable legend version (legend numbers 
-101, -001, -201 and row or column indicated 
in -202 and -203) has a removable cap. The 
revealed button surface can be legended by 
an insert or a dry transfer of a blank legend 


Contact Bounce: Less than 4 milliseconds at 
make, 10 milliseconds at break 
Operating Temperature: -40°C to +80°C 


Materials and Finishes 

Housing: ABS polycarbonate, black 
Buttons: ABS plastic, white. Legends are black. 
Snap-On-Cap: Clear polycarbonate 


insert. This surface can also be ink stamped by 
Grayhill in higher volume quantities. When the 
cap is replaced, the assembly extends 
approximately .015" (0,38 mm) above the 
surface. The legend sheet information follows 


3x4 : -101, -102, -103, -001 As seen on pages C-18 
4x4: -002, -003, -004, -005, -006 As seen on pages C-18 


5x4: Shown below 
-201 (Insertable) 


INSERTABLE LEGENDS 


Molded-in 


+ Insertable 





Contact Dome: Stainless steel, selectively gold- 
plated 
Terminals: Phosphor bronze, solder-plated 


Operating Features 
Button Travel: 0.015" nominal total travel 
Typical Operating Force: 350 grams 


the legend presentation. All other legends 
incorporate molded-in (two shot) legends 
with the exception of legend numbers -202 
a n d 
-203. The blank legends or spaces in legends 
-202 and -203 are insertable legends, others 
are molded-in. 


Molded-in ae 


PRINTED LEGENDS 


For use with -101, -001, -201, -202 and -203 legend options. Legends are die cut to fit button Refer to page C-19 or C-23. 
surface when cap is removed. Dry transfer legends offer some flexibility to customize the 
blank inserts included on the sheet of popular legend letters, words and symbols provided 


or on the insertable legends sheet. 


|Description Part 


Sheet of Legend Inserts 87AC2046 

Dry Transfer Lettering, Small 87-DT-2096-088 
Dry Transfer Lettering, Medium 87-DT-2096-125 
Dry Transfer Lettering, Large 87-DT-2096-187 


Ordering Information—Special Legends 
See page C-19 or C-23. 





ORDERING INFORMATION 


Grayhill Series Number 

Size Option 

A = 3x4 

B= 4x4 

J = 5x4 

Circuitry Option 

B2 = Matrix code 

C2 = Single pole/common bus 


Available from your local Grayhill Distributor. 
For prices and discounts, contact a local Sales 
Office, an authorized local Distributor or 
Grayhill. 


to 


86AB2-103 
7 er 


Standard Legend Choices 
3x4 Size: -101, -102 or -103 
4x4 Size: -001, -002, -003, -004, -005 or -006 
5x4 Size: -201, -202, or -203 
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Standard Keypads 


SERIES 88 
Sealed, Flange Mounted 


FEATURES 

¢ Sealed Keyboard 

¢ Colorful Graphic Overlay 

¢ Audible, Snap-Dome Contact 

¢ User Legendable Styles 

¢ 3,000,000 Operations per Button 

¢ Optional Panel Seal Gasket to 
Protect Your Equipment 





DIMENSIONS In inches (and millimeters) 
3x4 Keyboard 


600 + .010 500 + .010 (12,7 + 0,25) =< 128 + .010 
(15,24 + 0,25) (2 EQ. SPS.) TOL. NON- (3,25 + 0,25) 
150 + .005 ACSUM 
(3,81 + 0,13) R. SWITCH KEY 
IDENTIFICATION 
(FOR REF. ONLY) 


=< .280 + .010 
(7,11 + 0,25) 


Laer + 002 


(0,64 + 0,05) 
SQUARE 
TERMINAL 











750 + .010 
(19,05 + 0,25) 


2.690 + .000/ 
- .010 
(12,7 + 0,25) (68,33 + .000/ 


(3 EQ. SPS) - 0,25) 
TOL. NON- | 





ACCUM. 


380 (9,65) 


SQ. TYP. a 
.055 + .010 


105 + .010 (1,40 + 0,25) _ _ .360 + .010 


2,67 + 0,25 s 
= 1.990 + .000 -. (9,14 + 0,25) 


(50,55 + .000 - 0,25) BUTTON AREAS ARE EMBOSSED 
COL = COLUMN 








Termination. In inches (and millimeters) Code and Truth Table 


~~ 2:2004.015 Dots in the chart indicate connected terminals 
(55,88 + 0,38) ae - 
when switch is closed. Terminals are identified on 


— meen the keyboard. 


BUTTON NO. 1 
.100 + .010 -100 (2,54) 
(2,54 + 025), .093 + .005 CODES 


ee 

fe eg Ee EST ESI 
a i a 
ee ES a (ee 
PPT 
CPE 











t 220 + .010 
(5,59 + 25,4) 


RETAINING 
STUDS 


Hon Ronee 
Pu Nees ee see f ele 


E 





| 


(5,08 + 0,25) G OF 2.200 (55,88) DIM. 
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Grayhill Standard Keypads 


SERIES 88 
Sealed, Flange Mounted 


FEATURES 

¢ Sealed Keyboard 

¢ Colorful Graphic Overlay 

¢ Audible, Snap-Dome Contact 

¢ User Legendable Styles 

¢ 3,000,000 Operations per Button 

¢ Optional Panel Seal Gasket to 
Protect Your Equipment 





DIMENSIONS In inches (and millimeters) 


4x4 Keyboard 


600 + .010 
(15,24 + 0,25) 


150 + .005 
(3,81 + 0,13) R. 


~=—— .128 + .010 
(3,25 + 0,25) 


i p —-.500 + .010 (12,7 + 0,25) 
(3 EQ. SPS.) TOL. NON- 
ACCUM. 
SWITCH KEY 
IDENTIFICATION 


+ 
(FOR REF. ONLY) i—=«— .280 + .010 


(7,11 + 0,25) 

















(19,05 + 0,25) 


.750 + .010 | 





.000 .010 


2.690 + .000/ 
ROW 2 - 010 


(68,33 + .000/ 


025 + .002 


(0,64 + 0,05) 
SQUARE 
TERMINAL 


(12,7 + 0,25) 
(3 EQ. SPS) 
TOL. NON- 
ACCUM. 


380 (9,65) a 


SQ. TYP. 


105 + .010 
(2,67 + 0,25) 


ROW 3 - 0,25) 


ROW 4 | 


LL .055 + .010 


(1,40 + 0,25) 








<— 2.490 + .000 - .010 
(63,25 + .000 - 0,25) 


COL = COLUMN 


Termination In inches (and millimeters) 


100 + .010 
(2,54 + 0,25) 


> 








3.000 2.800 
+.015 +.010 
(76,2 (71,12 
+0,38) + 0,25) 


200 + .010 = 
) 


(5,08 + 0,25 
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2.700 + .010 
(68,58 + 0,25) 
2.500 + .010 


—~—— (63,5 +0,25) 


100 (2,54) 
~<- —- TYP. 

1050 + .003 xy 
(1,27 + 0,08) 


BUTTON NO. 1 
093 + .005 

¥ (2,36 + 0,13) 
DIA. 4 PLS. 





oooo0o000000g 


(5,59 + 25,4) 


RETAINING 
STUDS 





G OF 2.700 (68,58) DIM. 


. _ 360 + .010 
(9,14 + 0,25) 


BUTTON AREAS ARE EMBOSSED 


Code and Truth Table 


Dots in the chart indicate connected terminals when switch 
is closed. Terminals are identified on the keyboard. 


3 


BUTTON LOCATION 
Be ISIE [5 fo Jom Jo for} foo ro [= 
fet TT tet TT fet TT [el 
let TT fet TT fet TT [et 
| | ft te} | | fet Tt fet 


© joj 
fe 
eee ieai| 
eaten 
aie el 
Edd 
ee 


PT tt | tI 
el | | fe}? | TTT TE TT yt 
J TELAP RIL IF BISIM} HC] T 


a 
pp TERMINALLOCATION 





N 
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SERIES 88 
Sealed, Flange Mounted 


FEATURES 

¢ Sealed Keyboard 

¢ Colorful Graphic Overlay 

¢ Audible, Snap-Dome Contact 

¢ User Legendable Styles 

¢ 3,000,000 Operations per 
Button 

¢ Optional Panel Seal Gasket to 
Protect Your Equipment 





DIMENSIONS In inches (and millimeters) 
5x4 Keyboard 


600 + .010 500 + .010 (12,7 + 0,25) ~=—— 128 + .010 

(15,24 + 0,25) (4 EQ. SPS.) TOL. NON- (3,25 + 0,25) 
ACCUM. 

-150 + .005 SWITCH KEY 

(3,81 + 0,13) R. IDENTIFICATION =< .280 + .010 

(FOR REF. ONLY) (7,11 + 0,25) 


.750 + .010 | 











(19,05 + 0,25) 
025 + .002 


(0,64 + 0,05) 
aie’ ae SQUARE 


= ” D5 (68,33 + .000/ TERMINAL 
Te, - 0,25) 

(3 EQ. SPS) 

TOL. NON- | 





ACCUM. 


380 (9,65) = 


SQ. TYP. 
.055 + .010 
.105 + .010 (1,40 + 0,25) —| i=—— .360+ .010 


(2,67 + 0,25) (9,14 + 0,25) 
~=—— 2.990 + .000 - .010 
(75,95 + .000 - 0,25) BUTTON AREAS ARE EMBOSSED 





COL = COLUMN 





Termination In inches (and millimeters) Code and Truth Table 


5x4 Keyboard Dots in the chart indicate connected terminals when switch is closed. 


Terminals are identified on the keyboard. 
3.200 + .010 


+ 
81,28 + 0,25) SOEs 


3.000 + .010 : 
———_ | ss Matrix sid Single Pole/Common Bus 


(76,2 + 0,25) BUTTON NO. 1 ee 
100 + .010 100 (2,54) , 093 + .005 


(2,54 + 0,25) y (2,36 + 0,13) 
DIA. 4 PLS. 


( 








t 220 + .010 
(5,59 + 25,4) 
3.000 2.800 


+.015 +.010 


+ 0,38) + 0,25) STUDS 


BUTTON LOCATION 


G OF 3.200 (8,13) DIM. 


TERMINAL LOCATION 
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Grayhill Standard Keypads 


SPECIFICATIONS 

Rating Criteria 

Rating at 24 Vdc: 10 milliamps, resistive 
Contact Resistance: Compatible with MOS, TTL 
and DTL (10 ohms maximum) 

Voltage Breakdown: 250 Vac between mutually 
insulated parts 

Life Expectancy: 3,000,000 operations per 
button 


STANDARD LEGENDS 


Colorful graphic overlays are polyester with a 
tough acrylic bond to provide maximum 
protection against dirt and moisture. Second 
surface printed, the overlay wipes clean and 


20688 


SEALING OF KEYBOARDS 


The graphic legend is silk-screen printed on 
the second surface of a clear polyester film, 
providing maximum legend protection. It 
withstands high humidity, and it is resistant to 
scratching, marring, and dulling of the surface 
caused by fingernails, wiping cloths, and 
cleaning materials. It has excellent solvent 
resistance to water, petroleum oil, alcohols 
and aliphatic hydrocarbons. 


These common liquids do not attack the 
overlay: 5% acetic acid, 5% citric acid, 2% 


C-31 
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Contact Bounce: Less than 4 milliseconds at 
make, 10 milliseconds at break 
Temperature: -40°C to +80°C 


Operating Features 

Button Travel: 0.015"(0,38 mm) nominal total 
travel 

Typical Operating Force: 350 grams 


continues to look bright and bold throughout the 
keyboard life. Available through distributors. For 
instant custom legends, order separate blank 
keyboards as indicated in the Ordering 





detergent solution, soapy water, 30% hydrogen 
peroxide, wine, beer, whiskey, coffee, cocoa, 
milk, tomato juice, lemon juice, etc. 
Hydrocarbons, ketones and freon do not affect 
the overlay. But, we recommend that you do not 
subject the keyboard to these chemicals, since 
they may affect the switch housing, which is 
ABS plastic. To discuss a particular solvent, 
contact Grayhill. 


Protect your equipment in outdoor or harsh 
environmental conditions by sealing the 


Materials and Finishes 

Housing: ABS polycarbonate, black 

Graphic Overlay: Polyester 

Contact Dome: Stainless steel, selectively gold- 
plated 

Terminals: Copper alloy, CDA No. 725. Tin-lead 
plated 


Information section and choose one of the 
clear window overlays below; then order a 
sheet of legend inserts. Or, if you prefer, order 
the keyboard custom printed by Grayhill; see 
Ordering Information. 


———" SsAR2. 
88-101 


88AC2 


keyboard to the equipment panel. Use an 
optional gasket with the keyboard. There are 
two types of gaskets: one for mounting the 
keyboard beneath the panel, and one for 
mounting it above the equipment panel. See 
Panel Seal Gaskets. 


The contact system is internally sealed by a 
special adhesive backed sheet that holds the 
domes in position on the PC board. 
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Standard Keypads 





PANEL SEAL GASKETS 


Subpanel Mounting Topside Mounting 





Weatherproof and waterproof your subpanel 
and topside mounted keyboards with optional 
panel seal gaskets. 


Subpanel keyboard gasket is .062" (1,57 mm) 
thick; topside keyboard gasket is .094" (2,39 
mm). 


Material is cellulose fiber, foam, nitrile rubber. 
Order gaskets separately from keyboard. 


Topside Mount 
Dim. C Dim. D 


1.800 + .005 2.040 + .005 
(45,72 +0,13) | (51,82 + 0,13) 


Subpanel Mount 
Dim. A Dim. B 


2.010+.005 | 2.400+.005 
(51,05 + 0,.13) | (60,96 + 0,13) 


2.510+.005 | 2.900+.005 
(63,75 + 0,13) | (73,66 + 0,13) 


Part No. 88M2001-2 
Part No. 88M2009-2 
Part No. 88M2019-1 


Subpanel 3x4 
Subpanel 4x4 
Subpanel 5x4 


Size of 
Keyboard 
2.540 + .005 
(64,52 + 0,13) 


Part No. 88M2012-1 
Part No. 88M2015-1 


Topside 3x4 
Topside 4x4 


Topside 5x4 Part No. 88M2018-1 


INSTANT CUSTOMLEGENDS 


Available through Distributors 
Create your own legends using these 3 items: 
1) a blank keyboard, 2) the clear window 
overlays shown on Standard Legend page 
and 3) a sheet of legend inserts. 


Blank Keyboards 

The numbers below order blank keyboards for 
the user to legend. For description, refer to the 
part numbering scheme below. The keyboards 
and overlays are ordered separately. 

3x4 Matrix Part No. 88AB2 

3x4 SP/Com Bus Part No. 88AC2 

4x4 Matrix Part No. 88BB2 

4x4 SP/Com Bus Part No. 88BC2 

5x4 Matrix Part No. 88JB2 

5x4 SP/Com Bus Part No. 88JC2 


Legend Insert Sheet and Dry Transfers 
Self-adhesive inserts are die-cut to fit the 


ORDERING INFORMATION 


3.010 + .005 
(76,45 + 0,13) 


button. Legends are printed in black on clear 
film in News Gothic Condensed type style. 
They include letters A through Z, numbers 0- 
69, telephone legends, commonly used words, 
symbols and blanks. 
Part No. 87AC2046 


Use matching dry transfer lettering on blank 
inserts of legend sheet: upper and lower case 
letters, 0-9, and common symbols. 

Small Print Part No. 87-DT-2096-088 
Medium Print Part No. 87-DT-2096-125 
Large Print Part No. 87-DT-2096-187 


Clear Window Overlays 
Order separately from keyboards. See also 
ordering information. 
3x4 Overlay 
4x4 Overlay 
5x4 Overlay 


Part No. 88-101 
Part No. 88-001 
Part No. 88-201 





Grayhill Series Number 
Size Option 


A = 3x4 
B= 4x4 
J = 5x4 


— 


88AB2-152 
TT 


Circuitry Option 
B2 = Matrix code 
C2 = Single pole/common bus 


Standard Legend Choices 


3x4 Size: -143, -152, or -172 
4x4 Size: -052, -072 or -082 
5x4 Size: -252 or -262 
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3.400 + .005 
(86,36 + 0,13) 
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2.300 + .005 
(58,42 + 0,13) 


2.800 + .005 
(71,12 + 0,13) 


3.040 + .005 
(77,22 + 0,13) 





PRINTED LEGENDS 


Not available through Distributors. For 
medium volume applications, or where legends 
cannot be produced by the self legend method, 
you can order epoxy ink printed legends. 
Virtually anything which can be photographed 
canbe printed. Grayhill will print yourlegend and 
then add the clear window overlay. 


Type Simulated |Character & Line 
I.D. No. |Style & Size Limitations * 
4GH088 | ABCDEFGH END 

DATA 
ABCDE LA 


Available from your local Grayhill Distributor. 
For prices and discounts, contact a local Sales 
Office, an authorized local Distributor or Grayhill. 
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Grayhill Modular Keyboards 


SERIES 82 
Lightable 


FEATURES 

¢ ''/16" Between Button 
Centers 

¢ Long, Stroke, Wiping Contact 

¢ Lightable Modules 

¢ Choice of 5 Circuitries with 
Unlighted Modules 

¢ User Legendable 


MOUNTING 


Build a custom keyboard with identical button 
distances no matter how you stack them. 
Designed to plug into any printed circuit board 
from '/16" to '/8" thick, modules stack in any 
configuration, maintaining ''/16" button centers. 


For Lightable Modules which will be 
continuouslylit, mixing vertically mounted 


LIGHTABLE MODULES 

Light Source and Lamp Mounting 
Each lightable button fits over a T-1 size LED 
or incandescent lamp mounted to PC board 
(see Figure 2-2a). The height of the lamp 
should not exceed .250" (6,35 mm) from the 
surface of the board. (Note: Grayhill does not 
manufacture or sell LED's or incandescent 
lamps). 


For easy light replacement, mount the lamp or 
LED through the back or solder side of the 
board (see Figure 2). This method of mounting 
allows you to replace light source without 
removing the keyboard module. The other 
method of light mounting (Figure 2a) requires 


Incandescent Lamp-Size T-1 





Lightable Modules Unlighted Modules 








rectangular, lighted area willdiffer.Seedrawings. sq 





modules with horizontally mounted modules is a 7 343 | 
not recommended; the orientation of the _,>3! cr pf 





See Figure 1 Panel Cutout diagram for 6 button a .687 (17,45) =| .687 (17,45) A 


module mounting dimensions. Refer to drawings 
for other module dimensions. Figure 1 Panel Mount Cutout Diagram 


desoldering the keyboard module then 
desoldering the lamp when it's necessary to 
replace the light source. 


The chart below lists ratings for a size T-1 
incandescent lamp. To extend the life of the 
lamp, use an alternating current and reduced 
voltage. The chart also lists maximum 
temperatures the module can withstand. For 
higher temperatures, Grayhill offers modules 
made of special plastics, polyester switch 
housing and polycarbonate internal button. All 
measurements were determined under 
laboratory conditions. (Mounted model 
continuously lit in temperature controlled oven 
with continuously circulating air for 24 hours.) 





Maximum Max, Temp. 


Intensity and Service Allowable | for Modules 


Mean Spherical Life 


Current Ambient With Special 


Candle Power in Hours | Per Lamp | Temperature Plastics 








Y 
250 
(6,35) Figure 2 
MAX. Easy replacement 
eG mounting 


mae 170 (4,32) 


Figure 2a 
Mounted from 
component side 
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Modular Keyboards 


DIMENSIONS In inches (and millimeters) 


.683 + .005 — .010 
(17,35 + 0,13 — 0,25) 








U 


.000 + .010 — .005 










.683 + .005 




































= 010 
(12,7 + 0,25 — 0,13) 
“! : _ 3 SQ. TYP. 
.408 + .005 
(10,36 + 0,13) 
SQ. TYP. 
_~ 1.370 + .005 — .010 
(34,80 + 0,13 — 0,25) 
- 687 + .005 
(17,45 + 0,13) 
.683 : a 500 + .010 — .005 
= (12,7 + 0,25 — 0,13) 
ae ai SQ. TYP. 
.408 + .005 
(10,36 + 0,13) 
SQ. TYP. 
____ 2.057 + .005 — .010 
(55,25 + 0,13 — 0,25) 
lez = 687 + .005 
(17,45 + 0,13) 
.683 : i 500 + .010 — .005 
4, (12,7 + 0,25 — 0,13) 
ie : 3 SQ. TYP. 
.408 + .005 
(10,36 + 0,13) 
SQ. TYP. 


2.057 + .005 — .010 


~~~ (55,25 + 0,13 — 0,25) 
687 + .005 
(17,45 + 0,13) 


Y 


500 + .010 — .005 
(12,7 + 0,25 — 0,13) 
SQ. TYP. 

















408 + .005 
(10,36 + 0,13) 
SQ. TYP. 


of 


CIRCUIT BOARD STANDOFF rel 


.062 + .010 — .005 (1,57 + 0,25 — 0,13) DIA. 
X .032 + .005 (0,81 + 0,13) HIGH 
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750 + .025 
(19,05 + 0,64) 
450 + .010 
| (11,43 + 0,25) 
! iy 
030 + .002 
(0,76 + 0,05) 


| DIA. TYP. 
125 + .005 Ls . .168 + .010 
(3,18 + 0,13) (4,27 20,25) 


Unlighted 


750 + .025 
(19,05 + 0,64) 
450 + .010 
(11,43 + 0,25) 











.030 t .002 

(0,76 + 0,05) 

DIA. TYP. 
125 + .005 _, | a | .168 + .010 
(3,18 + 0,13) (4,27 + 0,25) 


Unlighted (only) 


.750 + .025 

(19,05 + 0,64) 

450 + .010 
' (11 “_*< 





aa 002 
(0,76 + 0,05) 
DIA. TYP. 
125+ .005 _, | Le a 168 + .010 
(3,18 + 0,13) (4,27 + 0,25) 
Unlighted 
~|_ .750 + .025 





(19,05 + 0,64) 


450 + .010 
| (11,43 + 0,25) 
_ 











030 + .002 
| (0,76 + 0,05) 
I DIA. TYP. 
F 
| 
| 
125 + .005 JL 7 -168 + .010 
(3,18 + 0,13) (4,27 + 0,25) 


Unlighted 
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750 + 025 
(19,05 + 0,64) 


450 + .010 
| (11,43 + 0,25) 
_ 


030 + .002 
|| (0,76 + 0,05) 


in DIA. TYP. 
125 + .005 a oa) 
(3,18 + 0,13) 


168 + .010 
Lightable 





y 





(4,27 + 0,25) 


750 + .025 
(19,05 + 0,64) 


450 + .010 
| (11,43 + 0,25) 


__t 





| 
030 + .002 
|; | (0,76 + 0,05) 


| DIA. TYP. 
125 +.005 _, | a n 
(3,18 + 0,13) 


168 + .010 
(4,27 + 0,25) 
Lightable 


750 + .025 
(19,05 + 0,64) 


450 + .010 
(11,43 + 0,25) 
030 + .002 


(0,76 + 0,05) 
DIA. TYP. 











168 + .010 
(4,27 + 0,25) 





125 + .005 . Le 23 
(3,18 + 0,13) 


Lightable 
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Grayhill Modular Keyboards 











TERMINAL ARRANGEMENTS 
For continuously litkeyboards, mixing horizontally and vertically mounted Letters shown in front views are for identification only; product is 
modules is not recommended. See lamp mounting on page C-33. marked on back as shown. Pin locations correspond to circuit diagrams. 
Vertical Mount Horizontal Mount 
Button Rear Views and Button Rear Views and 
Identification Pin Locations Identification Pin Locations 
Unlighted Lightable Unlighted Lightable 











Of] 


O—B1i —o 
O—B2—6 














Hele] fee} ie 


(0) 
fo) 
—o 
—o 5 iso 
fo) 
O—p4 


TYP. 





O— Ai —o 


fo) 
© 
O— A4 


—o 
—o 








O— Bi 
O— B4 
= 





A 85 + .010 
(4,70 + 0,25) 
L045 (1,14) 
TYP. 8 PLS. 
=~ 094 (2,39) 








O O 
| | 162 + .002 - .004 
(4,11 + 0,05 — 0,10) 
DIA. HOLE TO 
ACCOMMODATE 
LIGHT SOURCE 





O— B1 —o || 9-——A1 —o 
O—E1—»o || °—D1 —o 


CIRCUIT BOARD STANDOFFS 
.066 + .006 (1,68 + 0,15) DIA. X 
.032 + .005 (0,81 + 0,13) HIGH 





Lightable Lightable 
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Modular Keyboards Grayhill 


ORIENTATION OF MODULES 


A module, depending on circuitry, may not be _ identification, the pin location for the desired communicating with Grayhill. See Ordering 
symmetrical. Rotating it 180° will result in a circuitry, and the direction of mounting. It is — Information—-Special Keyboard Modules on the 
different pin location. Please note the button importanttousethisinformationwhendesigning next page. 

a printed circuit board layout and when 


CIRCUIT DIAGRAMS 


The bottom view of the line drawings shows 
number (A1 , A2, etc.) next to the pin locations Standard Modules Lightable Modules 

of each switch section. These pin numbers are 

directly related to the circuit diagrams. For eae apa ae aia 
example, if the switch under Button A of a | | | 
standard module were SPST, the pins would a ae ge, Sc re i 
be located at the "#2" Position. If the module 0 o  3e—F Tes sett 8s 3 . 
were a lightable one with SPST circuitry, the 


pins would be located at the "#1" Position. If Te ee . 
other locations are desired, specify them. Coded Circultry—To 7 Bits/Button 


The coded circuits shown are suggested ae os 9 
possibilities and each button may carry a 


different circuit. Location of active pins on 
each button may be varied to conform with Note: Coded switches are constructed so that common (C) is made after all other contacts. 


layout of the printed circuit board. Up to a 7-bit 


code is possible under each button. For Other Possible Circuit Configurations 
possible codes and PC board layouts, request 


Grayhill Bulletin Number 273. 


4 





Combinations of simple circuitries are also 
possible as shown in the sample diagrams. 





PRINTED CIRCUIT BOARD LAYOUT 


This layout provides the horizontal printed circuit board layout as viewed from the top side of the 
PC board. Turning end to end will result in a different pin location. However, the dimensional 
relationship will remain the same. 


Lightable Modules—per drawing below. 

This drawing indicates the layout to be used for a 6 button module with light sources mounted two 
ways: the lamps for the upper 3 buttons are mounted from the top or component side of the board, 
and the lamps for the lower 3 buttons are mounted by the easy replacement method. (See also Light 
Source and Lamp Mounting.) Light sources, when mounted from the top side of the board, must 
be mounted before the keyboard modules; when mounted, lamp should extend no more than .250" 
(6,35 mm) above the board. 


Unlighted Module Lightable Module 


DIMENSIONS ARE DEPENDENT ON 
488 + .003 .687 + .003 .687 + .003 _, HOLE TO LAMP SOURCE. APPROXIMATELY 
(12,40 + 0,08) (17,45+0,08) | (17,45+0 08) ACCOMMODATE .020 (0,51) AND .100 (2,54) APART 


.032 (0,81) DIA. FOR A T-1 LAMP OR LED 


PIN i _ _ 
045+.002 + 
(1,14+0,05) (28,45 LN acbeyetlicd 
rs ae ACCOMMODATE 


TYP. 
(8 PLACES) TYP. .032 (0,81) DIA. 


PIN 





| 


.687 + .003 


.170 (4,32) 
(17,45 + 0,08) RECOMMENDED 


DIA. HOLE 
ACCOMMODATES 
LAMP IN EASY 
REPLACEMENT 


MOUNTING 
270 + .003 
(6,86 + 0,08) |_ .687 + .003 687 + .003 
244 ( 


6,20) TYP. (17,45 + 0,08) 4 (17,45 + 0,08) 


a 
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Grayhill Modular Keyboards 


SPECIFICATIONS 

Rating 

Rating at 5 Vdc: 100 milliamps 

Contact Resistance: 25 millionms or less ona 
new switch 

Voltage Breakdown: 250 Vac between mutually 
insulated parts 

Insulation Resistance: 1,000 megaohms 
minimum 

Life Expectancy: 1,000,000 operations 
Contact Bounce: 10 milliseconds or less for 
the life of the switch 

Operating Temperature: -40°C to 80°C 


Materials and Finishes 
Pin Contact: Brass, gold plate over nickel plate 


STANDARD LEGENDS 


Telephone Keyset 
Two 6-button modules 
form the keyset. White 
telephone legend is 
molded into a gray 
button. SPST, 2PST, 
3PST, and 4PST 


circuitry available 


* from distributors, see 
ordering information; 
order special circuitry 
from Grayhill. 


Non-Legend, Lighted Modules 
Standard lightable module configurations 
without cap slot for insertable legend. 


SPECIAL LEGENDS 
Molded-In Legends 

For Unlighted Modules 

In addition to standard white 
legend on gray button, long- 
wearing, molded-in legends are 
available in white button with black 
legend and white legend with red, 
green or black buttons. Other 
color combinations are possible. 








Printed Legends (2 Styles) 

Virtually anything which can be photographed 
can be printed. Sturdy epoxy ink printing bonds 
to the surface of the button. Standard printing 
for the gray unlighted buttons is white; standard 
printing for the translucent white buttons of the 
lightable modules is black. 


Top Surface Printing: Legend is applied directly 
to top of button. Available on all standard, 
unlighted modules. 


Sub Surface Printing: Provides maximum wear 
for printed surfaces. Available for lighted and 
unlighted gray modules. Printed internal button 
cap is protected by a clear outer cap. 


C-37 


Grayhill, Inc. * 561 Hillgrove Avenue « 


Spring Contact: Copper alloy, gold plate over 
nickel plate 

Housing: ABS plastic (gray) 

Base: PPS plastic (black) 

Return Spring: Tinned music wire 

Other Parts: (By Module and Legend Style): For 
unlighted module with molded legends or top 
surface printed legends. Internal Button is acetal 
and the Button is ABS plastic (gray). 


For unlighted module with sub-surface printed 
legends or insertable legends, Internal Button is 
acetal; Internal Cap is ABS plastic (gray); and 
Clear Cap is polycarbonate plastic. For lightable 
modules, the Internal Button and the Clear Cap 
are polycarbonate. The Internal Cap for gray 
modules is acrylic; for the black modules, the 
Internal Cap with window is polycarbonate. 


Insertable Legend Styles 

Prototypes can look professional with insertable 
legend modules. Just slip imprinted legend insert 
through the slot of the clear button cap. 


Legend Sheet 

Available for each module style. Each sheet 
contains commonly used symbols, terms, alpha 
characters, and 0-19 in News Gothic Condensed 
type on polyester film, ready to be cut and 
inserted. Deadfront legends are invisible until lit. 


White on Clear: For unlighted gray modules 
Black on Clear: For lighted gray modules 


Translucent White on Black: For black modules 


Deadfront on Black: For black modules 





Printed Type styles 

The type style chart below illustrates type style 
and approximate sizes and limits for button cap 
legends; other sizes are also available. Limitations 
for legends differ with type size and character. 
Legends for lightable modules are further limited 
by the size of the internal button and lighted area. 
Grayhill's library includes many popular legends. 
Contact Grayhill for complete information. 


Type No. 
and Typical 
Height 


Sample Style 
and Typical 
Sizes 


ABCDE 


ABCD 


5 Char. 
2 Lines 


4GH088 
.083" 


1GH125 
.138" 


3GH187 
.207" 


2GH250 
.2/6" 


Sub Surface 
Character and 
Line Limitations 


TAB 
INDEX 


For special lightable modules for higher 
temperatures, internal button cap is 
polycarbonate and housing is polyester. 


Operating Features 

Action: Momentary, wiping contact 

Button Travel: 0.130" (3,30 mm) total travel 
Overtravel: 0.080" nominal 

Operating Force: 8 + 3 ounces (depends on 
number of poles.) 


Soldering Instructions 

Series 82 Keyboard Modules have been 
successfully tested for heat resistance to 
soldering up to 260°C (500°F) for a maximum of 
5 seconds. Careful flux cleaning is required 
since the switch is not sealed. For applications 
in excess of these limits or that require vapor 
spray or immersion cleaning, contact Grayhill. 


Part No. 82AC2017-1 
Part No. 82AC2050-1 
Part No. 82AC2060 


Special Colors 
Besides the standard 
gray andblack housings, 
you may order white, 
beige or brown. Button 
colors may also be 
specially ordered. For 
more information, see 
next page. 





Top Surface 
Character and 
Line Limitations 


Lightable Module 
Character and 
Line Limitations* 
4 Char. | STOP 

1234 


3 Lines 2 Lines 


4 Char. 
2 Lines 


2 Char. 
1 Line 


ON 





Note: Limitations for legends differ with surface to be printed and actual characters. If your application exceeds the approximations 


in the chart, contact Grayhill for more information. 
* For top and sub-surface printed modules. 
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Modular Keyboards Grayhill 


ORDERING INFORMATION: 
Special Legends 


To order non-standard modules, information is 
required for the areas listed below. 


Your special order willbe assigned a part number 
for future identification. This number is 
sequentially assigned and is non-descriptive. 


1. Type of Module. Unlighted: 1-, 2-, 3-, or 6- 
button. Lightable: 1-, 3-, or 6-button. 


2.Mounting Orientation. Horizontal or 
vertical. 


3. Circuitry. Requirements for each button must 
be listed by its reference letter designation. 
For example: Button A = SPST, Button B = 
4PST, Button C = 3PST, etc. For coded or 
other available circuitry patterns a descriptive 
diagram is required for each button. 


4. Button Type (Legend). Grayhill offers four 
legend types: molded-in; top surface printed; 
sub-surface printed; and insertable. Unlighted 
modules are available in all types. Lightable 
modules are available in all types but molded- 
in legends. 


5. Button Color. Standard color for molded-in 
legend modules is gray button with white 
legend. Special button colors available are 
white with black legends, red, green or black 
buttons with white legends. Additional custom 
colors are available by special order. 


Lightable gray modules have a standard 
translucent white button with black legend. 
Special button color includes translucent red, 
amber, yellow, blue and green. Lightable 
black modules have a special opaque black 
button; discuss special colors with Grayhill. 


Colors can be intermixed, ie. buttons A-E 
gray; and F, white. 


6. Housing Color. Base in black. Upper 
housing is black for lightable legends and 
gray for all other module styles. Other stock 
colors available include white, beige and 
brown. 


7. Legends. List legend requirement for each 
button (Button A legend, "10", is type style 
4GH088. Button B, "ON", is type style 
1GH125, etc.). For legend information, see 
page C-37. 


Price: Contact Grayhill 


ORDERING INFORMATION: STANDARD MODULES 


Dips or Msgule | __ Description | PartNo. 


6 Buttons, SPST 82-601-85 

Top Half of Telephone 6 Buttons, 2PST 82-601-86 
Legend (Molded-in) 6 Buttons, 3PST 82-601-87 
6 Buttons, 4PST 82-601-88 


6 Buttons, SPST 82-601-89 
Bottom of Telephone 6 Buttons, 2PST 82-601-90 
Legend (Molded-in) 6 Buttons, 3PST 82-601-91 
6 Buttons, 4PST 82-601-92 


1 Button, SPST 82-101-71 
1 Button, 4PST 82-101-74 
2 Buttons, SPST 82-201-41 
Unlighted Gray Modules 2 Buttons, 4PST 82-201-44 


For Legend Inserts 3 Buttons, SPST 82-301-61 
3 Buttons, 4PST 82-301-64 


6 Buttons, SPST 82-601-81 
6 Buttons, 4PST 82-601-84 
1 Button, SPST 82-150-17 
1 Button, 2PST 82-150-15 
Lightable Gray Modules 3 Buttons, SPST 82-350-10 
Non-Legend 3 Buttons, 2PST 82-350-8 
6 Buttons, SPST 82-650-10 
6 Buttons, 2PST 82-650-8 
1 Button, SPST 82-150-38 
1 Button, 2PST 82-150-16 
Lightable Gray Modules 3 Buttons, SPST 82-350-12 
For Legend Inserts 3 Buttons, 2PST 82-350-9 
6 Buttons, SPST 82-650-19 
6 Buttons, 2PST 82-650-9 
1 Button, SPST 82-150-211 
1 Button, 2PST 82-150-213 
Lightable Black Modules 3 Buttons, SPST 82-350-41 
For Legend Inserts 3 Buttons, 2PST 82-350-43 
6 Buttons, SPST 82-650-71 
6 Buttons, 2PST 82-650-73 


White: For Unlighted Gray 82AC2017-1 
Legend Sheets Black: For Lightable Gray 82AC2050-1 
Deadfront: For Lightable Black 82AC2060 





Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales 
Office, an authorized local Distributor or Grayhill. 
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Grayhill Modular Keyboards 


SERIES 87 


Low Profile 


FEATURES 

° 1,2, 3, 4, 5 and 6 Button Individual 
Keyswitches 

¢ 12 and 16 Button Keypads 

¢ Maintain '/2" Button Centers, no 
Matter How You Mount Modules or 
What Combination You Use 

¢ Up to 3,000,000 Operations per 
Button 

¢ Low Profile Design 


Legends For Any Need 

Design Keyboards and Individual Keyswitches 
to Virtually any Configuration Without Costly 
Tooling. 

Prototypes and small quantities: create your 
own with economical, insertable legend style 
modules. 

Production quantities: choose either custom 
printing or permanent molded-in legends. 


DIMENSIONS In inches (and millimeters) 
One Button Module 


366 + .010 
(9,30 + 0,25) 


A 


(12,45 + 0,25) 
1 


SWITCH KEY IDENTIFICATION 


(FOR REF. ONLY) 


TERMINAL PINS AT 
BOTTOM OF SWITCH 


Two Button Module 


|< .990 + .010 
(25,15 + 0,25) 
245 + .010 


500 + .010 (6,22 + 0,25) 





Snap Dome Contact System 

Hear and feel button actuation 

You're assured of reliable button actuation with 
the metal snap-dome under each Series 87 
button. When actuated, the dome changes 
shape, providing audible and tactile feedback to 
the operator. 


015 + .010 
(0,38 +0,25) | 350 + .010 


BUTTON | (8,89 + 2,25) 
PROJECTION 


025 + .002 k 
(0,64 + 0,05) 350 + .010 
(8,89 + 2,25) 


SQ. TERMINAL 


BUTTON 


HOUSING 


DOME 


PC BOARD 





064 + .010 TYP. 
(1,63 + 0,25) 


.095 + .010 


Ae + 0,25) 


TERMINAL I.D. 
(FOR REF. ONLY) 


mar. 
: LL .095 + .010 


(2,41 + 0,25) 


300 + .010 
(7,62 + 0,25) 





075 + .010 TYP. 
(1,91 + 0,25) am 


.300 + .010 .500 + .010 


015 + .010 
(12,7 + 0,25) (0,38 +0,25) | .350 + .010 


BUTTON a (8,89 + 2,25) 
PROJECTION 
025 + 002 -7 ——= 


(0,64 + 0,05) t 163 + .010 
SQ. TERMINAL (41,40 + 0,25) 


.366 + .010 (7,62 + 0,25) (12,7 + .010) 


(9,30 + 0,25) 


A 
age Oe SQ. BUTTON 


(12,45 + 0,25) (2,41 + 0,25) 
] 


075 + .010 
(1,91 + 0,25) 


aa. 
_ [e. 064 + .010 TYP. 


(1,63 + 0,25) 


095 + .010 j 
(2,41+0,25) PB 
COMMON 


TERMINAL I.D. 
(FOR REF. ONLY) 


SWITCH KEY 
IDENTIFICATION 
(FOR REF. ONLY) 


TERMINAL PINS AT 
BOTTOM OF SWITCH 
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Modular Keyboards 


DIMENSIONS In inches (and millimeters) 


Three Button Module 









































reghilf 


500 (2,7) 2 EQ. SPS. 




















.500 (12,7) 2 EQ. SPS. .300 + .010 TOL. NON-ACCUM. 
245 + 010 TOL. NON-ACCUM. 015 + .010 (0,38 +0,25)  .350 + .010 (7,62 + 0,25) + .010 (0,25) 
(6,22 +0,25) | + .010 (0,25) | oe PROJECTION (8, | + 2,25) sabes 
a ee eee eR eT 366 + .010 an (2.41 + 0,25) 
A (9,30 + 0,25) 
490 + .010 SQ. sao I 075 + .010 
(12,45 + 0,25) .095 + .010 (1,91 + 0,25) 
SWITCH KEY (2,41 + 0,25) 
IDENTIFICATION .025 + .002 .163 ! .010 COMMON J 
__ 1.490 + .010 __ .064 + .010 TYP. 
| Bree aes (FOR REF. ONLY) (0,64 + 0,05) (41,40+0,25)  TERMINALI.D. ne me e 
TERMINAL PINS AT sa TERMINAL (FOR REF. ONLY) 
BOTTOM OF SWITCH 
Four Button Module 
500 (12,7) 3 EQ. SPS. 015 + .010 7 500 (2,7) 3 EQ. SPS. 
Sie aia TOL. NON-ACCUM. (0,38 + 0,25) pieces TOL. NON-ACCOM. 
ew + 010 (0,25) BUTTON 350 + .010 USED 2°) + 010 (0,25) 
(6,22 + 0,25) = 8,89 + 2,25) _ .095 + .010 
PROJECTION (8,89 + 2, ay 
3664.010 Y_ yy “(2.41 2-0.25) 
96% [Alfie l[elfod | 8 sooth eer 
vy L (2,41 Ae 1,91 + 0,25) 
| IDENTIFICATION pera jeszoiot  *°%) ah 
1.990 + .015 0,64 + 0,05 4+.01 
(50,55 + 0,38) (FOR REF. ONLY) oa Fea (41,40 + 0,25) COMMON ay mee 
TERMINAL PINS AT TERMINAL I.D. (1,63 + 0,25) 
BOTTOM OF SWITCH (FOR REF. ONLY) 
Five Button Module 
500 (12,7) 4 EQ. SPS. 
245 TOL. NON-ACCUM. 
+ 010 + .010 (0,25) 015 + .010 
(6 99 366 + .010 (0,38 + 0,25) 300 + .010 .500 (2,7) 4 EQ. SPS. 095 
+ 0,25) (9,30 + 0,25) BUTTON -350 + .010 (7,62 + 0,25) ue NON-ACCUM. mace 
_ SQ. BUTTON PROJECTION (8,89 + 2,25) + 010 (0. 25) rat 
ee wi + 0,25) 
DI 28 See 075 + .010 
| + 010 (1,91 + 0,25) 
Zi. Ai Zi. (2 41 
406 025 + .002 163+.010_4 0.25) A 
her 2.490 + .015 (0,64 + 0,05) (41,40+0,25) ~~’ 
(12,45 (63,25 + 0,38) SQ. TERMINAL COMMON 064 + .010 
+ 0,25) SWITCH KEY IDENTIFICATION TERMINAL I.D. TYP. 
a (1,63 + 0,25) 


(FOR REF. ONLY) 


TERMINAL PINS AT 
BOTTOM OF SWITCH 





Six Button Module 


500 (12,7) 5 EQ. SPS. 
TOL. NON-ACCUM. 
+ .010 (0,25) 






245 + .010 
(6,22 + 0,25) 366 + .010 


(9,30 + 0,25) 


















(FOR REF. ONLY) 










N 300 + .010 500 (2,7) 5 EQ. SPS. 
490 + .010 (7,62 + 0,25) TOL. NON-ACCUM. 
(12,45 + 0,25) ‘3 + .010 ale 25) ave lx .095 + .010 
Y B (2,41 + 0,25) 
2.990 + .015 J SWITCH KEY | ‘ 
(75,95 + 0,38) IDENTIFICATION 095 + .010 me Ze ne = co 
(FOR REF. ONLY) (2,41 + 0,25) A T ( ) 
015 + .010 TERMINAL PINS 
+ 0,25) 
— ssp.01 — ALBOTTOMOF —cowon a 
+ 
PROJECTION (8, 89 + 2,25) TERMINAL ID. (1,63 + 0,25) 
rT (FOR REF. ONLY) 
eet 163+.010 _! 
(0,64 + 0,05) (41,40 + 0,25) 
a TERMINAL 
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Grayhill Modular Keyboards 


DIMENSIONS In inches (and millimeters) 
3x4 Keyboard 


350 + .0101 1.490 + .010 
(8,90 + 0,25) (37,85 + 0,25) BUTTON 


NO. 1 


SWITCH KEY <=. 
IDENTIFICATION 
(FOR REF. ONLY) RETAINING 
1.990 + .010 
(50,55 + 0,25) 
695 + .010 
(17,65 + 0,25) 


060 + .010 
(1,52 + 0,25) TYP. 


500 + .010 (12,7 + 0,25) 
2 EQ. SPS.TOL. NON- 





366 + .010 
(9,30 + 0,25) 
SQ. BUTTON 


Single Pole/Common Bus 


BUTTON BUTTON 
NO. 1 >| 163 + .010 NO. 1 <— .163+.010 
(4,14 + 0,25) Se , (4,14 + 0,25) 


300 + .010 
(7,62 + 0,25) 











600 + .010 
(15,24 + 0,25) 


895 + .010 
(22,73 + 0,25) 


495+.010 |. , 495+.010 |. 


(12,57 + 0,25) (12,57 + 0,25) 


00 #010 002 2010 —Ji4. 


(12,7 + .010) (12,7 + .010) 




















DIMENSIONS In inches (and millimeters) 
4x4 Keyboard 


500 + .010 (12,7 + 0,25) 
3 EQ. SPS.TOL. NON- 


.350 + .0101 2.000 + .000 — .005 


250 + .010 ast (8,90 + 0,25) (50,8 — 0,13) BUTTON 
(6,35 + 0,25) . SWITCH KEY .163 + .010 NO. 1 


IDENTIFICATION (4,14 + 0,25) 
(FOR REF. ONLY) 
ROW 1 RETAINING 
_— 163+.010 STUDS 
(4,14 + 0,25) 
2.000 + .000 

500 + .010 — .005 
(12,7 + 0,25) .100 (2,5) (50,8 — 0,13) 
3 EQ. SPS. TYP. 


TOL. NON- 
ACCUM. 





all 
.366 + .010 
(9,30 + 0,25) 5 5 _,| | .064 + .010 
SQ. BUTTON (1,63 + 0,25) 


TYP. 
COL = COLUMN 
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Modular Keyboards Grayhill 


Termination In inches (and millimeters) 


Matrix Output 


300 + .010 
(7,62 + 0,25) 





695 + .010 
(17,65 + 0,25) 


500 + .010 oan ees 


(12,7 + 0,25) 


1.000 + .010 
(25,4 + .010) 


Single Pole/Common Bus 


BUTTON 


ad Ix— .163 + .010 


(4,14 + 0,25) 


=| 


163 + .010 
(4,14 + 0,25) 











800 + .010 
(20,32 + 0,25) 


CIrIOQOTIMVOW>SD 





695 + .010 
(17,65 + 0,25) 


500 + .010 a 


(12,7 + 0,25) 


1.000 + .010 
(25,4 + .010) 





CIRCUITRY, CODE AND TRUTH TABLES 


Circuitry for Module Strips 

The one-button thru six-button modules have 
single pole/common bus circuitry as shown in 
the circuit diagram. The common is located 
under button A; it is not marked on the actual 
product. 


CODES 


BEDEEEORBOESRE 


BUTTON LOCATION 


Single Pole/Common Bus 


CiL 


BUTTON LOCATION 
Ol | | | TT fefefet fT 
(il a 


le | | 
1 j@ | 
| sK 


SPECIFICATIONS 

Rating 

Rating at 24 Vdc: 10 milliamps, resistive 
Contact Resistance: MOS, CMOS, TTL, DTL 
compatible (10 ohms maximum) 

Voltage Breakdown: 250 Vac between mutually 
insulated parts 

Insulation Resistance: 1,000 megohms min. 
Life Expectancy: 3,000,000 operations per 
button 

Contact Bounce: Less than 4 milliseconds at 
make, 10 milliseconds at break 
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MIK {HAJ | JB IMPETF IL IN |G {| 


ri TERMINAL LOCATION 


COMMON 
UNDER 
BUTTON A 
CIRCUIT DIAGRAM 


—]|—a4 
©} O1 


E 


SER ROS ORO ee 
z| | fet Tt tet tt fet tt fet 
Ol fe| | {fet | | fet ft fet 
yet tt ee et et 
ol tT Te TT TT TT TT fe fo fe fo 
mt | | | tT tt  fefefe fet TT 





Materials and Finishes 

Housing: ABS polycarbonate, black 

Buttons: ABS plastic, white. Legends are black. 
Snap-On-Cap: Clear polycarbonate 

Contact Dome: Stainless steel, selectively gold- 
plated 

Terminals: Copper alloy, CDA 725, tin-lead 
plated 
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BUTTON 


NO. 1 
>| 163 + .010 
(4,14 + 0,25) 
_— -163 + .010 


(4,14 + 0,25) 





Code and Truth Table 

Dots in the chart indicate connected terminals 
when switch is closed. Terminals are identified 
on the keyboard. 


CODES 


Single Pole/Common Bus 
Pt tt ttt tT tT tT ET | TT fel 


Pt tT tt ttt ET TT fet Tf fe 
SRR ERROR 
TTT TT TTT TT TT TT fefe 
QUIK INIBIAIL [Mi DI Cla} PIF IG/S{RIETH] J. 
TERMINAL LOCATION 


Operating Features 

Button Travel: 0.011" (0,28) nominal, total 
travel 

Operating Temperature: -40°C to +80°C 
Typical Operating Force: 300 grams 
Mounting: Mounts to '/32" to '/s" thick PC 
board 
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Grayhill Modular Keyboards 


STANDARD LEGENDS 


Insertable Style Modules 

For prototypes and small quantities 
Standard insertable legend modules are an 
economical way to create your own keyboard 
legend. Just remove the clear button cap, add 
any legend, and replace the snap-on cap. 


Legend Inserts 

For insertable legend modules 

Give your keyboard modules the appearance of 
being printed without the cost. Self-adhesive, 
printed legend inserts are die cut to fit the 
buttons. Legend sheet includes commonly used 
symbols, terms, alpha characters A-Z, and 
numeric characters 0-99 in News Gothic 
Condensed typestyle, printed in black on clear 
backing. Legend sheets also include blank 
inserts for dry transfer lettering. 

87 Series Legend Sheet Part No. 87AC2046 


Type No. 
and Typical 
Height 


Sample Style 
and Typical 
Sizes 


ABCDEFGH 


4GH088 
.083" 


1GH125 
.138" 


3GH187 
.207" 


2GH250 
.2/6" 





ORDERING INFORMATION 


Type of Module 
or Legend 


1 Button 
2 Button 
3 Button 
4 Button 
5 Button 
6 Button 


Part 
Number 


87CC3-201 
87DC3-201 
87EC3-201 
87FC3-201 
87GC3-201 
87HC3-201 


12 Button—Matrix 87AB3-201 
12 Button— 

SP/Com Bus 
16 Button—Matrix 
16 Button— 


SP/Com Bus 


87AC3-201 
87BB3-201 


87BC3-201 


Insertable Legend 
Card 

Dry Transfer—Small 
Dry Transfer—Medium 
Dry Transfer—Large 


87AC2046 

87-DT-2096-088 
87-DT-2096-125 
87-DT-2096-187 


Sub Surface 
Character and 
Line Limitations 


4 Characters 
2 Lines 


3 Characters 
1 Line 


2 Characters 
1 Line 


Dry Transfer Legends 

For additional legend inserts 

Sheets include A thru Zin upper and lower case, 
the numeric characters O thru 9, as well as 
commonly used symbols. The typestyle and 
size are similar to the chart for printed legends 
shown below. 


Small Print Part No. 87-DT-2096-088 
Medium Print Part No. 87-DT-2096-125 
Large Print Part No. 87-DT-2096-187 
SPECIAL LEGENDS 


Printed Legends 

For medium volume or short runs 

Virtually any character, symbol or pattern which 
can be photographed can be printed on the 
button. Grayhill uses epoxy ink which bonds to 
the surface of the button. 


The legend can be printed on either of two 
Top Surface 


Character and 
Line Limitations 


4 Characters 
2 Lines 


END 
DATA 


3 Characters 
1 Line 


2 Characters 
1 Line 


2 Characters 
1 Line 


Special Legends 
To order non-standard modules, information is 
required for the areas listed below. 


Your special order will be assigned a part number 
for future identification. This number is 
sequentially assigned and is non-descriptive. 


. Type of Module. 1, 2, 3, 4, 5, 6, 12 or 16 
button. 

. Mounting Orientation. Horizontal or vertical. 

. Circuitry. Single pole/common bus is standard 
for all single row modules. For 12 or 16 button 
keyboard, specify single pole/common bus or 
matrix. 

. Housing Color. Standard housing is black. 
Optional stock colors include beige and gray. 

. Button Types. Flat or concave buttons are 


Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales 


Office, an authorized local Distributor or Grayhill. 
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surfaces: the top surface of a one-piece button, 
or the internal surface on the snap-on cap style 
for maximum wear. 


The typestyle chart shows the style and the 
approximate limitations of Grayhill's standard 
type. However, limitations differ with the surface 
to be printed and the actual characters to be 
used. If your legend exceeds the chart limits, 
contact Grayhill for more information. Unless 
specified, black legends are printed on white 
buttons. 


Additional Ink Color: White ink is stocked for 
use on dark colored buttons. 


Additional Button Colors: For a molding 
charge, we can provide buttons from other 
colors which we may have in stock, such as 
black, red, green, blue, or yellow. Non-stock 
button/ink colors may require minimum material 
purchase. To order, or to check currently 
stocked colors, contact Grayhill. 


Molded-in Legends 

For high volume production 

For legends that will stand up to abuse and 
constant wear for the life of your keyboard, use 
molded-in legends. The two-shot molding 
process molds the legend and button together. 
Your special legend can be made from existing 
Grayhill molds or we can tool special ones. 


Buttons are available with black legends molded 
in white or other light backgrounds, or with white 
legends molded into dark backgrounds. See 
Printed Buttons, Additional Button Colors. To order, 
contact Grayhill. 


available for molded legends; flat, concave, 
and snap-on cap styles are available for 
printed legends. 

. Button Color. Standard buttons for molded 
and printed legends are white with black 
legend. Other colors available include white 
legends with red, green, dark blue, dark 
gray and black buttons, or black legends 
with yellow, blue, light gray, beige and 
white buttons. Additional legend colors such 
as red are also available. 

. Legend Style. Two-shot molded or printed. 
Printed legends may be top or sub-surface 
printed. 

. Actual Legend. Specify for each button 
using the button identification on drawings. 
Price—Contact Grayhill. 
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Custom front panel designed for Grayhill 
PME System. 





PME breaker box version is submersible and 
sealed as a result of a silicone boot that still 
allows for external resetting. 


CUSTOM FRONT PANEL 
SOLUTIONS 


CAPABILITIES 

¢ Custom Circuitry 

¢ Component Selection and 
Placement 

¢ Housings 

¢ Input Controls 

¢ Interconnection 

¢ Interfaces 

¢ In-House Lab Testing 

¢ Keypad Inputs 

¢ Liquid Crystal Displays (LCD) 

¢ PC Boards 

¢ Rigid Membranes 

¢ Status or Warning Indicators 


Grayhill, Inc. has the engineering expertise, 
the manufacturing assembly and test 
equipment to create a front panel of which 
you will be proud. Our experience allows us 
to offer layout and assembly suggestions 
that will minimize your costs and maximize 
performance. Our knowledge of keyboard, 
pushbutton and rotary switch contact 
systems, optical encoder and display 
applications will help you choose the correct 
interface controls. From prototypes to 
production, Grayhill, Inc. is your solution to 
front panel outsourcing. 


Custom Keypads, Front Panels and Systems 


POWER MANAGEMENT 
ENCLOSURES AND KEYPADS 
for the Boating Industry 


FEATURES 

¢ The SMART System 

¢ Low Voltage Switching 

¢ Accidental Reverse Polarity 
Protection 

¢ Accessory Function Keys Option 


The SMART System 

The SMART system allows a microprocessor 
to be custom programmed for each keypad. 
This allows for custom logic to be implemented 
into the systems. It can be programmed to 
implement a coded keyless starter, or other 
complex functions. Accessory function keys 
can be included along with open breakers. The 
entire system operates on low voltage switching. 
The PME is protected from accidental reverse 
polarity connection to the battery and engine 
noise. 


Sealed and Submersible Components 
PME breaker box version is submersible and 
sealed as a result of a silicone boot that still 
allows for external resetting. PME fuse box 





Your conductive rubber supplier—from 
procuring standards to custom design 
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Commercial front panels designed to your 


specifications 


Geeay hill 


version is splash-proof. Keypads are completely 
submersible and sealed. A UV protectant has 
been added to the plastic bezel and rubber 
keypad material to resist fading in direct sunlight. 


Reduced Wire Harness and Cabling 
Serial communications reduces the harness by 
allowing all switches to communicate over 2 
wires to the breaker/fuse box. Differential 
signaling allows for long cable runs (over 100 
ft.) and easy system expansions. 


Keypad Design 

Keypad legends are backlit for night viewing 
with a laser. LED indicators are illuminated 
when the keypad function is active. Ifthe indicator 
light fails to go on after a key is pressed, this will 
indicate that a fuse is blown, or a breaker has 
tripped. Keys have a metal dome for excellent 
tactile feel. Keypad can be cleaned using most 
household cleaning products. 


Additional Functionality 

Other functions and versions can be created 
simply by changing the legends and software. 
Any key function can operate any breaker, and 
would be coded during initial programming. 
Keypads mount with nuts or amounting bracket, 
eliminating the labor and cost of installing 
individual switches. 





Custom board layout with controlling 
circuitry and electronics 





Standard LCD modules with custom plastic 
housings 


Available from your local Grayhill Distributor. For prices and discounts, contact a local Sales Office an authorized local Distributor, or Grayhill. 
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